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Brady's Potter-Bucky Diaphragm 


A Necessity in Every X-Ray Laboratory 


The greatest AID TO FINE RADIOGRAPHY ever produced. Prevents 
secondary radiation from the patient’s body reaching the plate, insuring mar- 
velous detail in all heavy parts. Especially valuable on head, pelvis, spine, kidney or gall- 
bladder work. Can be placed on any X-Ray table. Takes all size plates or films to 14x17, 
either position. Adjustable for exposures from 4 second to 2 minutes. NOT an experiment but 
a practical apparatus, now being used by many prominent Roentgenologists. 

PARAGON PLATES—Pre-war quality. Highest speed, best contrast. Get our discount on 
case lots delivered freight paid to your city. 

We carry a large stock of all X-Ray supplies, including Duplitized Films, Plates, Intensifying 
Screens, Developer, Dental Film Mounts, Developing Tanks, Coolidge Tubes, etc. Get our 
Price List and Discount before buying. Prompt shipment, always. 


GEO. W. BRADY & CO., 756 So. Western Ave., Chicago, IIL 




















Sherman’s Polyvalent Vaccines 


Gynecological and Obstetrical practice records the presence of bacterial 
flora:—streptococcus, gonococcus, pneumococcus, colon bacillus, etc., groups 
as causative and complicating factors. 

These germs develop infection and complicate the condition of the patient. 
Not only do they break down resistance but primarily the resistance is in- 

adequate to overcome the germs during the inception of 
the infection. 

SHERMAN’S POLYVALENT VACCINES rapidly 
stimulate the metabolism and defensive mechanism of the 
body with a resultant prompt recovery in acute infections. 

Given early, bacterial vaccines almost invariably cut 
short infections common in gynecological and obstetrical 
practice. 

Administered in advanced cases, they nsuaiiv amelic- 
rate or abbreviate the course of the disease. 

Even when used as a last desperate expedient, they 
often reverse unfavorable prognoses. 


Bacteriological Laboratories of 
G. H. SHERMAN, M.D., Detroit, U.S. A. 


Largest Producers of Stock and Autogenous Vaccines 























Fig. 3. The most common form of adhesions before 
burning. 

Fig. 4. Same case after first burning. 

Fig. 5. Same case after removing of all adhesions. 
Case of Herman Erickson. 


Fig. 6. Adhesions to the upper part of the pleural 
cavity before burning. 

Fig. 7. Same case after burning of one adhesion. 

Fig. 8. Same case after burning of all adhesions. 
Case of Bergman. 


The Practical Importance of Thoracoscopy in Surgery of the Chest. —H. C. JACOBAEUS. 
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SURGERY 


PRACTICAL IMPORTANCE 
OF THE CHEST! 


OF THORACOSCOPY IN 


By Dr. H. C. JACOBAEUS, StockHoLm, SWEDEN 


Professor of Medicine, University of Stockholm 


OR the last 10 years I have been 
using the endoscope in studying the 
peritoneal and pleural cavities. At 
first I was interested only in the diagnostic 
advantages that could be gained with such 
a method. For instance in cases with ascites, 
after tapping and replacing the ascitic fluid 
with air, I could obtain by means of the endo- 
scope a clear and comprehensive picture of 
the abdominal organs. It was thus easy to 
study the different conditions of the liver 
and to diagnose cirrhosis, benign tumor, 
malignant tumor, Pick’s disease, syphilis, 
etc.; in cases of carcinoma and tuberculosis 
of the peritoneum, the endoscope revealed 
the characteristic changes. At first I used 
endoscopy and laparoscopy only on patients 
with ascites, but I have recently used it to a 
great extent in examining patients without 
ascites, thus considerably increasing its field 
of usefulness. I have further combined 
laparoscopy with simultaneous X-ray exam- 
ination of the abdominal organs, while the 
air is still in the abdominal cavity, following 
the methods of Long, Weber, and others. 
These methods complement each other and are 
especially successful in studying the diseases 
of the liver and the spleen and the formations 
of adhesions in the abdominal cavity. The 
method has not been in use long enough as 
yet to enable us to form definite opinions 
regarding its practical value. 


Without doubt, however, the most inter- 
esting use of the endoscope is for the exami- 
nation of the pleural cavity—so-called thorac- 
oscopy. For, as we know, we have nothing 
for examining the chest cavity which cor- 
responds to the exploratory laparotomy for 
examining the abdominal cavity. Further- 
more, thoracoscopy is such a simple method 
that it can be performed without incon- 
venience in every case of exudative pleurisy 
in which thoracocentesis can be done. The 
ocular examination of the pleural surfaces 
can in most cases be made relatively com- 
plete. In most cases of so-called idiopathic 
pleurisy I have also succeeded in finding dis- 
tinct tuberculous nodules. In making a 
differential diagnosis between tumors and 
pleurisy of other origin, thoracoscopy is of 
no small value. After some practice it is 
possible to differentiate with some certainty 
between tumor metastases and tuberculous 
changes. In doubtful cases one can, by 
excising under guidance of the thoracoscope, 
determine the nature of the pleurisy in a 
special case. Even solid intrathoracic tumors 
can be observed with the thoracoscope, and 
their relations to neighboring organs—the 
lung, the thorax wall, etc.—can be deter- 
mined much more clearly than by any other 
method. 

From a practical point of view the most 
important field for the application of this 


1 Presented before the Clinical Congress of American College of Surgeons, Philadelphia, October 24-28, 1921. 
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method is no doubt in operations which can 
be performed directly under the guidance 
of the thoracoscope. While working with 
the thoracoscope in cases of pulmonary 
tuberculosis subjected to the pneumothorax 
treatment, I have noticed that a specially 
clear picture is obtained of existing string- 
like or membrane-like adhesions between the 
lung and the thoracic wall. This led me to 
try to work out a method of removing such 
adhesions under the guidance of the thoraco- 
scope. It is a well-known fact that a single 
string-shaped adhesion attaching the lung 
to the thoracic wall may prevent a cavity 
from collapsing, thus causing the entire 
pneumothorax treatment to be a failure. 
A paper recently published by Gravesen 
from Professor Saugmann’s sanatorium con- 
tains the following table which shows the 
injurious effects of adhesions. 


‘STATISTICS FROM SAUGMANN’S 
CLINIC 


1. Cases with complete pneumothorax without 
adhesions, 3 to 13 years after being discharged 


TABLE I. 


Case Percent- 
age 
Able to work ‘ - : 23 7° 
Not able to work from tuberculosis : ; I 2 
Died from tuberculosis ‘ F aie 11 
Died from other causes... . betas ‘ Pa I 
Unknown......... Slate wimase panelcoenule’ I 


2 
I 
4 
I 
I 


3 
2 


2. Cases with complete pneumothorax but with 
localized, extended adhesions 
Cases Percent- 
age 
33-33 
06.67 


Able to work. . . ssc Sano Oru aca gra De 14 
Died from tuberculosis ‘ svete Reaves 28 


3. Cases with incomplete pneumothorax with larger 
or smaller extended adhesions 
Cases Percent- 
age 
Able to work . 5 1t.t 
Died from tuberculosis . 86.7 
Died from other causes 5 ‘ I 2 


The injurious effect of the adhesions is 
simply demonstrated by this table. It also 
gives one an idea of their frequency. I will 
not mention here the different methods 
attempted by others to remove such adhe- 
sions; I will only say that none of them has 
proved to be any more practical than my 
method. 

As it was rather easy to observe the adhe- 
sions through the thoracoscope, the thought 
occurred to me that it would be a simple 
matter to cauterize the adhesions by intro- 
ducing a galvanocautery into the chest under 
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the guidance of the thoracoscope. The first 
attempts to do this were made in 1913, and 
since then I have used this method in 55 
cases. I will give briefly below the results 
in 50 Cases. 

Saugmann has used the method in 21 
cases and his assistant Gravesen has reported 
16 of them. Holmboe has reported 12 cases; 
Skairgard a.o. reported 20; Sémme 6; Betrup 
Hansen, 6; Christoffersen, 3, and Dahl- 
stedt, 2. Up to the present time there have 
undoubtedly been done more than _ 100 
operations. 

I almost always use local anesthesia and 
introduce the thoracoscope through the 
back. The thoracoscope is introduced some- 
what higher up when the adhesions are at 
the apex of the lung and lower down when 
they are in the lower part. The selection of 
the point at which to introduce the galvano- 
cautery is of great importance. Because the 
adhesions in most cases are high and to the 
side, as a rule I introduce the galvanocautery 
in the antero-axillary line in the seventh, 
eighth, or ninth intercostal space. When the 
adhesions are in the apical region, I intro- 
duce the cautery still higher up in the axillary 
line; when they are near the diaphragm, I 
introduce the cautery in the lower part of 
the thoracic wall. 

The second and most difficult part of the 
operation is reached after the galvanocautery 
is introduced into the pleural cavity, for we 
must now handle the cautery under the 
guidance of the thoracoscope. It is for this 
stage of the operation that one must have 
the most practice. It is not always easy to 
find the galvanocautery itself, and to direct 
and apply it to the adhesions requires a 
certain experience. I generally apply the 
platinum needle! on the narrowest part of the 
adhesion. If there is a cavity underneath 
the attachment of an adhesion, I cauterize 
it as closely to the chest wall as possible. 
At the moment of cauterization the pain 
may become rather severe, but as a rule the 
pain is fairly moderate, especially when the 
adhesions are small, string-like, or mem- 
branous bands which are easily cauterized 
in a fraction of a minute. Thick, firm, sinewy 


1The platinum needle on the cautery. 
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Fig. 1. Technique of operation. The introduction of 
the thoracoscope in the patient's back and of the electric 
cautery in the lateral region. 


adhesions sometimes offer very strong resist- 
ance, and I have now and then worked with 
them for 1 or 2 hours. When cauterizing it 
is of great importance not to have too strong 
a glow on the galvanocautery; otherwise 
hemorrhage may arise. In only one of my 
55 cases was there a hemorrhage and this 
amounted to 100 to 200 cubic centimeters. 
Other authors who have used the method 
report only a single case in which a really 
dangerous hemorrhage occurred, which was 
probably caused by too strong a_ glow. 
Since then no death caused from hemor- 
rhage has occurred in the total number of 
more than 100 cases. It seems to me that 


we are justified in considering that this com- 
plication is not of sufficient importance to 
cause us to abandon the operation in favor- 
able cases. A certain degree of danger and 


uncertainty as regards hemorrhages, of 
course, is always present, but if a slight 
glow is used the danger ought to be rela- 
tively small. 


COMMENTS ON THE REPORTED 50 CASES 


Complications may arise sooner or later 
after the operation. A skin emphysema, 
originating from the puncture opening, may 
occur and cause some trouble for a day or 
two, but it soon disappears. Of greater 
importance are the pleuritic exudates which 
may develop after the operation. Table II 
gives the different types in my cases. 


TABLE II.— EXUDATES 

. Without exudate. . ‘ 

2. With slight exudate... 

. Long lasting exudate and fever e 

}. Long lasting exudate and fever accompanied by empyema 
5. Exudate appearing only 1 to 3 months after operation. . 


Total 50 
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Fig. 2. Picture showing the burning of membranous 
adhesions between the chest wall and the compressed lung. 


The first group of cases quite naturally 
progressed very favorably. After a few days 
of fever the patient had the same low tem- 
perature as before the operation. The same 
can be said about the second group, where 
we had a small exudate which did not reach 
above the pleural cupola. After 1 or 2 
weeks it disappeared without leaving a trace. 
These pleurisies had, therefore, no influence 
on the clinical result and it seems permissible 
to say that in 40 out of 50 cases the opera- 
tion had no unfavorable influence on the 
clinical course. The third group comprises 
four cases, in all of whom there was an exu- 
date, the temperature became high, and the 
general condition of the patient was unfavor- 
ably affected. These conditions prevailed 
during the 4 to 6 weeks following operation, 
and were probably the result of an ordinary 
tuberculous pleurisy. In the fourth group, 
which also comprises four cases, the pleurisy 
was at first of a serous nature and thus of 
the same character as in group 3, but after 
one or several months, tuberculous empyema 
developed. In these cases the complication 
had such a very unfortunate effect that of 
four cases three died after 1 or 2 years. 
Without doubt death was due in no small 
measure to the weakened general condition 
brought on by the chronic empyema. In 
the last group the condition was good imme- 
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Fig. 9. Case with adhesions to the diaphragm before 
burning. 

Fig. 10. Same case after burning. Karlstrand. 

Fig. 11. Case 1 of intrathoracic tumor. 


diately after the operation, but after a few 
months an exudate appeared and in both cases 


the result was an empyema. Both patients 
nevertheless gradually improved so that the 
prospects for the future are fairly good. 


Fig. 12. Case 1 of intrathoracic tumor after introducing 


a pneumothorax. 
Fig. 13. Case 2 of intrathoracic tumor. 
Fig. 14. Case 2 after inducing pneumothorax. 


Whether the cauterization had anything to do 
with the pleurisy appearing so late after the 
operation is, of course, impossible to decide 
with certainty. An independent development 
of the empyema is, in my opinion, probable. 
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Fig. 15. Case 3 of intrathoracic tumor. Fig. 18. Case 4 after inducing pneumothorax. 
Fig. 16. Case 3 after inducing a pneumothorax. Fig. 19. Case 5 of intrathoracic tumor. 
Fig. 17. Case 4 of intrathoracic tumor. Fig. 20. Case 5 after induction of pneumothorax. 


5 
5 


From other statistics one finds that Grave- and mixed infection from which the patient 
sen in his 16 cases had empyema in 2 cases died after 4 to 5 days. From these findings it 
and serous pleurisy in 4; in Holmboe’s 12 _ isevident that pleuritic exudate and empyema 
cases there was a slight pleurisy in 1 case are the most serious complications of this 
and in 1 a severe acute pleurisy withempyema operation. In my cases the mortality from 
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these complications was about 6 per cent, 
which, though it is high, ought scarcely to 
be attributed to the operation alone. On the 
other hand, it is evident that this compli- 
cation is not of such grave importance as 
to warrant abandoning the method in suitable 
cases. 

I will now pass to the favorable results 
from the use of the method and in the follow- 
ing tables will show the outcome in the 50 
cases operated upon by me. I have arranged 
the cases in three groups, according to the 
iocation of the adhesions in the chest cavity. 
CAUTERIZATION 


TABLE III.— RESULTS OF 


| Complete | 
| or for J 
| collapse of 
the lung, 
sufficient 
cauteriza 
tion 


+ 


Incom- 
plete cau- 
terization 


In clinical 
respect 
good result 


Number 


Jacobae us 
of Cases 


Lateral adhesions 
Diaphragmatic adhe 
sions 
50 
12 
160 


Total 
Holmboe ° 


Gravesen (Saugmann). | 





| 

Apical adhesions Ap 
| 

| 

‘| 

| 

| 

| 

| 





| 

= 
| 

oil 


__ Total 78 


To begin with we have the apical adhe- 
sions. They are mostly short and technically 
difficult to reach with the galvanocautery. 
When cauterizing, very often pains are felt 
because of the proximity to the parietal 
pleura. In 4 cases out of 5 the operation was 
technically successful and a clinically favor- 
able result was obtained. The second group, 
lateral adhesions, comprises the largest num- 
ber of cases. In 32 of them the operation 
was technically successful and in all of them 
except 2 a clinically favorable result was 
obtained. In these two, an empyema with 
the above-mentioned consequences devel- 
oped. In the third group, diaphragmatic 
adhesions, there are technical difficulties, 
for, during cauterization proper, the patient 
must hold his breath; otherwise the adhesion 
is in constant movement. It is an advantage, 
however, that in such cases the cauteriza- 
tion is entirely painless. In all three cases 
the operation technically was successful, 
but only in one case has the clinical result 
been of value. The lung had extensive adhe- 
sions to the upper part of the chest wall, 
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which it was not possible to remove by this 
method. In removing diaphragmatic adhe- 
sions, the aim of the operation is to get 
better compression of the lung in the upper 
part of the chest cavity. In my opinion, this 
is possible only in exceptional cases. 

The total sum of cases with clinically 
successful result is thus 35. Of the 11 
cases in which incomplete cauterization 
only was performed, the clinical result was 
good in one case. In only one of these 
cases did a severe protracted pleurisy occur. 

With regard to other authors, Holmboe 
has had 7 clinically successful results in 12 
cases. In 16 cases Gravesen had g technically 
successful results and of these 7 became 
bacilli-free. Two of the incompletely cauter- 
ized cases became worse because of empyema 
and protracted fever, the probable cause of 
which was undoubtedly an attempt to burn 
off rather extensive adhesions. In his report 
we find that cauterizations were made in 
several séances, each of a duration of from 
1 to 2 hours. It is evident that the danger 
of exudate in such cases must be rather 
great. 

Summarizing the results in the 78 cases 
reported up to the present time, we find that 
in 55, or in about 75 per cent of the cases, 
the method was technically completely suc- 
cessful in removing adhesions which prevented 
the complete collapse of the lung. Naturally 
the clinical results are not so favorable, as 
only 49 cases, or about 63 per cent, have 
been symptom-free. If we now return to 
the first table we find that where adhesions 
are present (Gravesen’s group II and III) 
we can improve the patient’s condition to 
such a degree that the future prospect for 
good health increases from 33.33 per cent 
and 11.1 per cent respectively to not less 
than 70.2 per cent (as in Gravesen’s group I). 
According to the same table the mortality 
would fall from 66.67 per cent and 86.7 per 
cent respectively to 23.4 per cent. Whether 
in reality this has been so in the cases hitherto 
operated on, I cannot say, first, because the 
time which has elapsed since the operation 
is too short and, second, because some pa- 
tients have been sent to sanatoria and it 
has not been possible to follow their progress. 





JACOBAEUS: THORACOSCOPY IN SURGERY OF THE CHEST 


A rapid survey of the facts now available 
would give less favorable figures, as they 
indicate a death rate of between 30 and 4o 
per cent. This, of course, has nothing to do 
with the operation itself. Many factors 
surely enter into consideration. One reason 
for the less favorable results may be the 
fact that the patients were from the poorer 
classes and therefore were not able to get 
sufficient nursing. Adhesion cases are often 
more severe than those in which a complete 
collapse is obtained. 

Although we have not succeeded in getting 
as good a health percentage as in cases of 
simple pneumothorax without adhesions, this 
method ought to be of permanent value at least 
in a limited number of pneumothorax cases 
with string-like or membranous adhesions. 


TUMOR CASES 


I will now describe some tumor cases, in 
which the operation was performed by our 
leading surgeon, Dr. Key. Naturally the 
chief honor for the successful operations in 
these cases belongs to the operating surgeon, 
while a small part of the success is no doubt 
due the preceding special examinations with 
the X-rays and the thoracoscope. The de- 
tailed description of the operations is to be 
found in Acta Chirurgica Scandinavica, 1921, 
1, No. 6. 


Case 1. A man, age 28. By accident an intra- 
thoracical tumor was discovered (Fig. 11). Pneu- 
mothorax was established and it was seen that the 
tumor was separated from the lung (Fig. 12). On 
thoracoscopic examination a tumor, the size of a 
goose egg, and with a broad stalk, was immediately 
found in angulus costarum. This tumor was quite 
easily removed by Dr. Key. 

Case 2. A man, age 23. For the last 6 months 
he has at times suffered from a pain in the left side 
and on account of this he was admitted to the hospi- 
tal. On X-ray examination a very large tumor was 
found in the pleural cavity quite filling up its pos- 
terior part (Fig. 13). Because of the experience in 
earlier cases, pneumothorax was now established. 
We could see only the tumor, but could not see its 
connection with the lung (Fig. 14). Thoracoscopy 
showed the lung lying rather free of the tumor, 
and only slightly attached to the tumor on the 
anterior side. The tumor was free above and later- 
ally. Operation was recommended to the patient 
and Dr. Key removed the tumor October 13, 1915. 
Operation was performed without insufflation 
apparatus and was quite successful. The condi- 
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tion immediately afterward was rather precarious 
but the patient recovered and has since then been 
quite well. 


The tumors in both these cases were 


fibromyomata. 


Case 3. A woman, age 28, became ill 6 months 
before, with cough and symptoms of bronchitis. 
Respiration over the left lung downward was 
weakened, fever set in, and further symptoms of 
exudative pleurisy developed. By X-ray examination 
it was discovered, that the pleurisy was caused by 
a tumor (Fig. 15). The exudate was drawn off 
(Fig. 16) and replaced by air, and thoracoscopy per- 
formed. Now a large, solid tumor, fairly free from 
the lung and the chest wall, was observed. The sur- 
face was smooth with several lines and a cyst the 
size of a bean. The pleural surfaces were some- 
what reddish with here and there greyish white de- 
posits; it was impossible to decide whether they 
consisted of fibrin or were metastases. The exu- 
date was hemorrhagic and the cells of the exudate 
were microscopically found to be of an endothelial 
type, thus indicating a malignant tumor. It was 
only after rather long consideration that we decided 
to operate. Dr. Key performed the operation and 
it was rather difficult to remove the tumor, as it 
was attached to the aorta. The patient was much 
exhausted after the operation but recovered quickly 
and is now, 5 years after the operation, in perfect 
health. 


As far as I know this is the first time that 
a tumor with hemorrhagic exudate, with all 
clinical symptoms of malignancy, has been 
operated on with a lasting, good result. 
From a pathological and anatomical point 
of view, the tumor was very peculiar. The 
pathologists considered it to be a xantho- 
sarcoma. 


Case 4. A woman, age 47, who always before 
had been healthy, consulted the doctor because of 
pains in the left shoulder and the left arm. By 
X-ray examination a tumor was discovered, which 
filled up the whole of the pleural cupola on the 
left side (Fig. 17). I wish to point out that as 
regards the clinical symptoms, not only the ordi- 
nary physical ones of the chest but also the Horner 
symptom complex, i.e., sympathetic paralysis of the 
diseased side, could be proven. Pneumothorax was 
induced, and the lung was seen as an appendix of 
the tumor and as such to continue downward 
(Fig. 18). Thoracoscopy confirmed the intrapul- 
monary site of the tumor. Thoracotomy was also 
performed, but, as was expected, the tumor was 
found to be inoperable because it had grown into 
the mediastinum. 

Case 5. A woman, age 44, was admitted to the 
hospital on account of a slight hemoptysis. On 
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X-ray examination the formation shown in Figure 
19 was observed in the left lung. An exhaustive 
examination gave a negative result, and the con- 
clusion was drawn that this was an isolated disease 
in the lung, either tumor or tuberculosis, with a 
leaning toward a diagnosis of tumor. Echinococci 
do not exist here. Pneumothorax was induced and 
thoracoscopy performed without any other result 
(Fig. 20). Dr. Key removed the tumor which 
proved to be a solitary tubercle. The diagnostic 
mistake in this case was, however, fateful as a tuber- 
culous pleurisy with tuberculous infection of the 
thorax wall ensued. The patient became worse 
and died in a short time. 


The interest in these cases centers natur- 
ally around the use of pneumothorax and 
thoracoscopy for the local diagnosis of intra- 
thoracic tumors. In case of pleuritic exu- 
date, Brauer in Hamburg is the first one who 
has shown that on X-ray examination after 
drawing off the exudate and replacing it with 
air, more beautiful and more illuminating 
pictures of existing tumors can be obtained, 
than when the exudate remains. The above 
related cases mark only a further development 
of this observation, since pneumothorax has 
been established in cases without exudate 


thus making it possible to examine them with 


the X-ray and thoracoscope. 
In our summary Key and I have arrived 
at the following conclusions: 
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CONCLUSIONS 


1. For the diagnosis and localization of 
pleural and pulmonary tumors it is of great 
importance to make an X-ray examination 
before as well as after the induction of 
pneumothorax. By making an X-ray exam- 
ination after the induction of pneumothorax 
valuable information is obtained, which 
completes the information already obtained 
by the X-ray examination before the induc- 
tion of pneumothorax. 

2. Thoracoscopic examination gives valu- 
able information in diagnosing and localizing 
pleural and pulmonary tumors, and verifies 
the X-ray examination. 

3. If it is not possible to use a pres- 
sure-difference apparatus, it might be advan- 
tageous to induce pneumothorax previous 
to operation in the pleural cavity. 

4. If a pressure-difference apparatus be 
employed, then pneumothorax for the thorac- 
oscopic examination ought to be induced 
as shortly before the operation as possible, 
in order that the inflation of the lung after 
the operation may not be rendered more 
difficult or impossible. 

5. If the lung is inflated after the opera- 
tion, more favorable conditions for the 
course of healing are eventually obtained. 
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By SIR ROBERT WOODS, M.Cu., F.R.C.S.I., DuBLin, IRELAND 


Professor of Laryngology, Dublin University; Surgeon for Throat, Nose and Ear, Sir Patrick Dun’s Hospital; Ex-President, Royal College of 
Surgeons in Ireland; Honorary Fellow, American College of Surgeons 


HE operation of laryngectomy is not 
popular. Among the reasons for this 


unpopularity may be enumerated the 
following: 

The magnitude of the procedure; the great 
extent of the cellular spaces opened to 
infection; the impossibility of avoiding some 
contamination of the wound from the throat, 
and the consequent danger of sepsis; the 
difficulties connected with the feeding and 
nursing of the patient during convalescence; 
the certainty that in extrinsic cancer, under 
which heading come the majority of cases, 
the deep cervical glands are contaminated 
very early; and, finally, the great tendency of 
the disease to recur. 

It is safe to say that the greatest obstacle to 
success was removed by the introduction of 
the nasal tube for feeding purposes. The 


simplicity of the device and the ease with 
which it is tolerated leave nothing to be de- 


sired. 

My first complete extirpation was _ per- 
formed in 1894. I had not then the advantage 
of the nasal tube and the patient died in a 
fortnight from bronchitis set up by the escape 
of food stuffs into the trachea. For some 
years I did not try again, particularly as 
about that time the operation met with a 
good deal of adverse criticism from compe- 
tent judges, but in 1909, after the introduc- 
tion of the nasal tube, I operated on a man 
aged 42 for squamous cancer of the right 
side of the larynx. 

This was at the time when Wright was 
working at his opsonin theory, and, thinking 
we should give the patient the benefit of 
Wright’s labors, we had prepared an autog- 
enous streptococcal vaccine, and left in- 
structions that the dose prescribed by Pro- 
fessor O’Sullivan should be injected. 

At the operation, when I was assisted by 
Mr. Edward Taylor, a preliminary tracheot- 
omy was performed and the larynx dis- 
sected out. A number of obviously car- 


cinomatous glands were found adherent to 
the right internal jugular vein, necessitating 
resection of that vessel for about 2 inches. 
The trachea was sutured to the skin at the 
suprasternal notch. The wound was closed 
by a plastic operation, and a nasal tube 
inserted through which the patient was fed 
during convalescence. His temperature never 
rose above 100° F. and we regarded the ab- 
sence of fever as attributable in some degree to 
the influence of the vaccine. We remained 
under this impression for long enough and it 
was ‘only after the resident pupil, to whom 
the duty of injecting the vaccine was de- 
puted, had long left the hospital that I dis- 
covered that the injection had been given 
to the wrong patient. 

The man made an excellent recovery. The 
only treatment subsequently adopted was a 
series of X-ray exposures over the right side 
of the neck in the situation where the jugular 
vein had been excised. I saw the patient at 
intervals for some years, he carried on his 
occupation as coalheaver in all weathers 
without even the inconvenience of a cold on 
the chest. I constructed a speaking appa- 
ratus which I demonstrated at the Laryngo- 
logical Section of the British Medical Asso- 
ciation, at its Belfast meeting. This con- 
sisted essentially of a reed inserted into the 
end of a rubber tube. The tube was passed, 
reed foremost, through the nose into the 
pharynx, the outer end could be connected 
with the tracheal opening and, when blown 
by the patient, the reed made the requisite 
noise in the pharynx which enabled the pa- 
tient to speak with a clear if monotonous 
voice. But not being of a high intellectual 
type he could not be made to use the device, 
preferring to get annoyed when those about 
him failed to catch his meaning, rather than 
take the trouble of making himself heard 
with the apparatus. 

I find he died in the South Dublin Union 
Hospital in April, 1913, more than 4 years 


1! Presented before the Clinical Congress of American College of Surgeons, Philadelphia, October 24-28, 1921. 
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after the extirpation. There was no recur- 
rence local or general, but he was in poor 
health and death was ascribed to heart 
failure. 


Case 3. A gentleman, age 51, who was sent to 
me by Dr. Hamilton, of Boyle, in November, 1900. 
He complained of pain and difficulty in swallowing 
for about 2 months, the pain latterly increasing in 
severity and shooting toward the right ear, while 
the dysphagia was so great that only fluid and semi- 
fluid foods could be taken. 

The right side of the larynx was occupied by a 
cancerous growth having an ulcerated surface pre- 
senting backward and outward toward the sinus 
pyriformis and the opening of the gullet. A gland 
or two over the carotid sheath at the level of the 
upper border of the thyroid cartilage were palpably 
enlarged. 

Anautogenous staphylococcic vaccine was prepared 
and administered 2 days before the operation. 
After preliminary tracheotomy the larynx was 
removed, a rubber nasal tube was inserted into the 
stomach, and the pharyngeal and skin wounds 
closed by sutures. The patient went on fairly well 
for some days. His temperature remained below 
100°F., but he suffered considerably from cough and 
bronchitis accompanied by profuse purulent liquid 
expectoration, and his sleep was meager. On the 
fifth and several subsequent days he bled repeatedly 
the amount aggregating about 2 pints. It was 
then observed that the wound showed no tendency 
to repair but rather to ulcerate. The granulations 
were poor and the tissues seemed to melt away. 
A silkworm suture by which the trachea was an- 
chored to the skin in front of the suprasternal 
notch, cut through, and the resulting ulcer, so far 
from healing, gradually eroded the skin until it 
reached about 3 centimeters in diameter. 

The bleedings continued until the twelfth day 
and appeared to be due to the ulcerative process 
only. At this time the wound presented a startling 
appearance. Every stitch had cut through, and 
no two surfaces had united. The trachea was iso- 
lated and surrounded by sloughing areolar tissue, 
through which it rose and fell with great amplitude 
of movement during coughing. The pus from the 
sloughing tissues was very profuse, and it was only 
by unremitting care on the part of the nurses that 
it could be kept from overflowing into the trachea. 
A suction apparatus, such as was devised by me, 
and described in the Transactions of the Royal 
Academy of Medicine in Ireland, vol. xiv, 1896, 
rendered the most admirable service in preventing 
the pus from overflowing into the trachea. 

On the sixteenth day after operation a decided 
improvernent took place in the appearance of the 
granulations, and by the end of December healing 
was practically complete, but the upper borders of 
the trachea and gullet had epithelialized, thus estab- 
lishing a fistula between the two tubes. On Jan- 
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uary 19, 1910, with Sir Charles Ball’s assistance, 
I closed the fistula, but no union took place and the 
edges separated. On January 29 I removed the 
glands over the carotid sheath, Sir C. Ball assisting. 
One of the glands was so adherent to the jugular 
that it was necessary to excise between 2 and 3 
inches of that vein. The glands when examined 
were found to be cancerous. The wound healed by 
immediate union. 

During all this time food was given by the tube 
introduced through the fistula. In February | 
devised a tracheal tube on the principle of Hahn’s 
cannula, by which a rubber covering could be 
inflated so as to block the fistula, and permit swal- 
lowing by the mouth. He left the nursing home on 
March 19, and was recommended to present himself 
for examination at least monthly. 

After some months, on October 19, a tumor of 
considerable size—about that of a walnut—was 
found on the right side of the neck, the center of the 
growth corresponding to the level of the bifurca- 
tion of the carotid. It was stony hard, and an 
obvious recurrence of the disease. There was no 
ulceration in the pharynx. 

It was decided that an attempt should be made 
to remove it. We found that, as not uncommonly 
happens, the condition was worse than appeared 
from external examination. The growth involved 
not only the common carotid artery but the pre- 
vertebral muscles. Mr. E. Taylor, who assisted, 
entirely agreed with me that it was inadvisable to 
proceed further. Complete removal could only be 
accomplished by exposing a healthy portion of the 
common carotid, ligaturing it, and dissecting the 
cancerous mass up from below, and sacrificing the 
pneumogastric nerve—an operation that would 
almost certainly have been fatal, while it gave 
little or no prospect of eradicating the disease. 
The lower portion of the mass involved the thyroid 
gland. Accordingly, the operation was abandoned, 
except that a small portion was removed for micro- 
scopic examination. This proved to be cancerous. 

On October 28 Sir Charles Ball suggested that 
thyroid extract should be given and quoted two 
cases of inoperable cancerous lymphatic glands in 
which that remedy had been tried with success, 
though he had tried it in others without any good 
effect. Three-grain doses of the extract in the form 
of tabloids (B. W. & Co.) were prescribed three 
times daily. 

On November 22—that is, a calendar month 
after the last operation—the patient came to me 
complaining of discomfort at the front of the neck 
low down to the right of the tracheal opening. The 
skin was tense and fluctuating, but there was no 
redness. A small incision was made and several 
drachms of curdy matter evacuated. After 3 or 4 
days no more discharge appeared, and the wound 
was allowed to close. 

The treatment by thyroid extract was continued 
without interruption from October 28. At the end 
of 3 months (January 24, 1911) it appeared to me 
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that the growth was not quite so large. At the 
end of 4 months there was no possible room for 
doubt on the matter. The infiltration round the 
glands had disappeared, and the glands them- 
selves were certainly smaller; and at this time 
(February 27, 1911) the patient reported that for the 
last week he had been quite free from the shooting 
pains of the right side of the neck which had been in 
existence for a considerable time previously. 

The glands continued to diminish in size. Early 
in March the dose of thyroid was increased to 12 
grains per diem. The patient had previously tried 
to take this amount, but could not tolerate it. On 
March 27 there was no more than a suspicion of 
any abnormality in the neck, and 6 months after 
the treatment was started no evidence of tumor 
could be felt. 

The patient remained well until June, 1912, when 
another recurrence took place behind the angle 
of the right jaw. This, when first seen, was inoper- 
able and he died in August, 2 years and 9 months 
from the date of operation. 


It is interesting to note that the adminis- 
tration of the vaccine in this case did not 
prevent, if, indeed, it did not cause, the 
most extensive sloughing. 


CasE 4. Miss F., about 50 years of age, was sent 
me by Dr. Walsh of New Ross at the end of Jan- 
uary, IQIo. 

She had carcinoma of the gullet involving the left 
wall of the larynx. She had suffered from dysphagia 
for an indefinte but fairly long time and when I 
first saw her was reduced to a condition of great 
emaciation. I wrote her doctor saying I feared the 
case was too late but that it was a choice between 
laryngeal extirpation and leaving her to die. The 
patient was so distressed that she desired operation 
even though the position was fully explained to her. 

I operated on February 15, 1910. It was more 
like a postmortem examination than an operation. 
The patient was unable to walk to the theater but 
she nevertheless bore the operation well. 

The cancer had completely encircled the gullet 
so that it was necessary to remove about 3 inches 
of the cesophageal walls. I brought in a flap of skin 
from the neck to fill the gap made by excising the 
gullet. The trachea was brought out through a 
transverse slit above the suprasternal notch. For 
some days the patient gained ground rapidly. Her 
temperature was hardly, if at all, raised but she 
died from exhaustion 12 days subsequently. 


I believe it was only its extreme lateness 
that prevented this operation from being 
one of at least average success and I cannot 
think that it in any way shortened her life. 


Case 5 was similar but much more advanced. 
Mrs. R., age 47, consulted me in March, 1910, for 
difficulty in swallowing. On the advice of her doctor 


209 


she had had all her teeth removed about 2 months 
previously. 

A tumor was palpable on the left side of the neck 
below the larynx. The upper edge of a cancerous 
ulcer was just visible in the left sinus pyriformis 
and involved the posterior wall of the larynx. The 
left arytenoid cartilage was fixed. I pointed out 
that the only hope lay in removal of the larynx but 
that the chances were considerably against its 
success. 

The state of affairs was much worse than I thought. 
The mediastinum was extensively invaded and the 
posterior tracheal wall infiltrated. A satisfactory 
removal of the disease was impossible. The patient 
bore the operation well. Temperature and pulse 
were good for some days afterward, but she died 
8 days later without pain and without distress. 

CasE 6. I operated at Sir P. Dun’s Hospital on 
October 25, 1910, on a man aged 60, whom I saw in 
consultation with the late Dr. Randal Counihan of 
Ennis. The whole of the left side of the larynx and 
the left sinus pyriformis was occupied by a flat- 
celled cancer which had caused him hoarseness and 
a “catch” in his breathing for 2 months. 

Five days before operation he was given a vaccine 
of mixed staphylococcus and streptococcus. 

The patient bore the operation well. ‘Tempera- 
ture only slightly raised, was in good spirits the 
night but one after the operation, but toward 
morning his pulse began to fail and he died at day- 
break. It is hard to say why he did not make a 
better fight. He had not been a temperate man. 

CasE 7. Mrs. O., age 32, was operated on at 
Sir P. Dun’s Hospital on St. Stephen’s Day, rort. 
She had suffered from dysphagia for some months. 
A carcinoma was found behind the cricoid car- 
tilage completely encircling the gullet. She was 
most anxious to live, particularly as she had a 
baby only a few months old. Total extirpation 
was performed as the back of the larynx was in- 
volved in the growth. In this case, too, a great 
deal of difficulty was met in dealing with the gap 
left in the gullet. It was grafted immediately by 
Thiersch’s method but the grafts, if they adhered 
at all, did not prevent cicatrization and contraction 
of the food passage. This had accordingly to be 
kept open by a rubber tube. This tube was in- 
serted through a wound in the middle line of the 
neck kept open for this purpose. The patient by 
this device was able to eat and swallow with the 
greatest freedom. So much so that she put on 
flesh rapidly and was not to be recognized from the 
same person 3 months afterward. After 6 
months, however, she developed a recurrence of the 
disease from which she soon died. 

Case 8. A gentleman, age 58, sent to me by 
Dr. Lavery of Dundalk in January, 1912. He had 
complained of hoarseness, sore throat, and a lump 
on the right side of his neck under the angle of the 
jaw, for more than a month. 

Examination revealed a tumor of the right lateral 
and posterior walls and the pharynx low down, and 
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the right side of the larynx. The right vocal cord 
was fixed. The glands in the right side of the neck 
lying over the jugular sheath were so large and 
fixed that it was pretty certain that the vein itself 
was involved. The tumor was obviously a car- 
cinoma and microscopic examination of a portion 
confirmed the diagnosis. 

On January 19, 1912, assisted by Mr. Edward 
Taylor, I operated on the secondary growth. A long 
chain of glands lay over the great vessels of the 
neck on the right side. Their removal necessitated 
resection of the jugular vein for about 5 inches. 
The operation was well borne. Twelve days later I 
removed the larynx. His recovery was uneventful. 

Six months later he developed a recurrence on the 
right side under the sternomastoid, and he died in 
August, 9 months after the operation. 

Case 9. A man, age 63, was sent to me by Dr. 
Boyce of Enniscorthy complaining of sore throat 
for about 3 months. A tumor which proved to be a 
squamous cancer was found to occupy the left 
lateral laryngeal wall. There were no glands pal- 
pable. The lumen of the larynx was greatly en- 
croached on and his breathing, though not ob- 
structed, was slighlty affected. 

I removed the larynx on August 20, 1912. The 
case was much worse than IJ had any reason to expect. 
The growth encroached on his gullet to such an 
extent that it was only possible to construct a very 
small tube, the size of a No. 10 catheter, from what 
was left. The thyroid gland was greatly hyper- 
trophied and slightly compressed the trachea 
laterally from the left side. The patient made a 
good recovery, but Iam informed that 5 months later 
he developed dyspnoea from pressure from something 
outside the trachea which could not be relieved, 
and he died of suffocation. Whether this was due 
to pressure from the thyroid gland which had been 
observed to be enlarged at the time of operation, or 
to recurrence of the disease low down in the neck, 
it is impossible to say. 

CasE 10. A man, age 62, complaining of hoarse- 
ness for a year was sent me by Dr. Killen of London- 
derry. A cancer was found on the right side of the 
larynx. It had apparently started on the vocal 
cord but at the time of examination had crossed the 
middle line in front and involved the arytenoid 
cartilage behind. This was a case that, had he 
presented himself in time, could have been dealt 
with by the simple operation of median thyrotomy, 
but the extent of the disease when Dr. Killen and I 
first saw him was too great for any chance of success 
by this method. He had never anything to com- 
plain of but persistent huskiness and it cannot be 
too often repeated that no case of the kind should 
be allowed to run on without having the larynx 
examined carefully. The patient, who was operated 
on August 27, 1912, did well and is still in good 
health. 

CASE 11 was a similar but more advanced one 
which was sent me by Dr. Moran of Gort, County 
Galway, in September, 1912. He first complained 


SURGERY, GYNECOLOGY AND OBSTETRICS 


of hoarseness 5 years previously and he now found 
himself choking. A piece of the growth removed 
with the double object of relieving the dyspncea 
and for microscopic examination, proved to be a 
carcinoma. 

Nothing short of complete removal of the larynx 
was to be thought of, and this operation was accord- 
ingly performed on September 10, 1912. The patient 
made a rapid and uninteresting recovery, and is, 
so far as I know, still in good health. 

CASE 12 was sent me on November 1, 1913, by 
Dr. Wynne of Westland Row. A gentleman aged 
61 complaining of difficulty in swallowing of 10 
days’ duration, with darting pains toward the left 
ear. 

I found a squamous epithelioma of the left side 
of the larynx and sinus pyriformis. The glands over 
the left jugular sheath were enlarged. 

On November 19, 1913, I performed total extirpa- 
tion of the larynx and removed the glands over the left 
jugular sheath. He bore the operation well. The 
wound healed by first intention, but an abscess con- 
taining some necrotic tissue developed between the 
gullet and the skin above the tracheal opening. A 
small fistula developed which healed after a few 
days. The patient did well and remained well until 
early this year, 1921, when he again fell the victim 
of cancer low down in the pharynx from which he 
succumbed in March, 7 years and 4 months from 
the date of the extirpation. 

CasE 13. A gentleman, age 64, who consulted 
me in June, 1914, for dysphagia of some months’ 
duration. I found the right pharyngeal wall and 
side of the larynx involved in a carcinomatous 
tumor. A piece was as usual submitted for micro- 
scopic examination and the diagnosis confirmed. 
The glands in the anterior triangle of the neck were 
extensively engaged. 

On July 7, 1914, I performed total extirpation 
of the larynx, at the same time removing the in- 
fected glands. He bore the operation well, and 
the wound healed kindly enough though there was 
some local necrosis of cellular tissue. He had one 
burst of hemorrhage at the end of the third week, 
and a small fistula developed at the lower end of the 
wound above the trachea. This too healed and I 
was able to remove the feeding tube after 4 weeks 
from the time of operation. Three months later he 
developed some cancerous glands on the right side 
of the neck which I removed after a very laborious 
dissection. He remained well until March, rors, 
when a further recurrence took place. I was ill at 
the time with influenza and Mr. Edward Taylor, 
who had assisted me at the previous operations, 
attempted their removal. He found too many im- 
portant structures involved and did not proceed. 
The patient died in August, 14 months after the 
first operation. 

CasE 14 was that of a lady aged 50 who on the 
advice of Dr. Powell of Roscrea consulted me in 
September, 1914, for difficulty in swallowing and 
in association with pain shooting toward the left 
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ear. She said her throat had always been delicate 
and that she had always been compelled to swallow 
but small amounts and slowly lest she choke. 

Mr. Edward Taylor saw her in consultation with 
Dr. Powell and me. She had an ugly, ulcerating 
growth occupying the left sinus pyriformis. A 
specimen proved our diagnosis of carcinoma to be 
correct. Although she was a fragile-looking woman 
we recommended an extirpation of the larynx as the 
only chance of prolonging her life. This was carried 
out on October 9, 1914.. We found the case even 
worse than the appearances led us to expect. The 
cancer extended downward into the gullet and 
traveled round in a horseshoe shape so as to leave 
us very little of the unattacked wall to form a tube. 
Not only this, but in addition to a primarily large 
cancer, there were two independent nodules: a 
small one just below the primary growth and a 
larger, about the size of a hazel nut, deeper down 
the gullet. We succeeded in removing everything 
that was recognizably diseased, but in view of the 
extent and multiplicity of the infection, we had but 
little ground to hope for cure. She bore the opera- 
tion admirably and she had neither fever nor 
cough. Owing to the contracted gullet we had to 
keep in a kind of modified Symond’s tube after the 
nasal tube had been withdrawn, but recurrence 
took place and she died 8 months after the operation. 

CASE 15 was that of a gentleman, age 64, who 
was sent to me by Dr. Gogarty on December 1, 
1914. He had been hoarse since the previous April. 
There was no pain and difficulty in swallowing. 
Dr. Gogarty had removed a piece of tissue which 
proved to be cancerous. The tumor was situated 


on the right vocal cord and interfered with the. 


arytenoid movement. 

On December 4, assisted by Dr. Gogarty, I re- 
moved the whole larynx. The patient made an 
uninterrupted recovery and was able to leave the 
nursing home on the twenty-sixth day after opera- 
tion. He remains well. 

Case 16 was that of a schoolmaster, age 50, sent 
to me by Dr. Holmes of Killaloe on June 11, 1915. 
He had been hoarse'for 12 months. He had a tumor 
on the right side of the larynx occupying the site of 
the vocal cord. This proved on microscopic exami- 
nation to be squamous epithelioma. I performed 
thyrotomy in Sir P. Dun’s Hospital the following 
week, It was found that the cancer was more 
extensive than it appeared through the laryngo- 
scope. Extirpation would have been the ideal 
operation, but in view of the patient’s occupation 
he was most desirous that if possible he should not 
be deprived of his larynx. He was told that a 
further operation might be necessary. He came 
again the following October with great difficulty in 
breathing. It was necessary to perform an imme- 
diate tracheotomy. Two days later, on October 26, 
I excised the larynx. The wound healed by first 
intention and he left hospital in a month. After 
a few lessons he developed a good loud voice and 
was able to carry on his work as a teacher, but he 
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died from a recurrence in April, 1917, a year and 
10 months after extirpation. 

Case 17. A gentleman, age 56, was brought to 
me by Dr. Gogarty on January 21, 1916, complain- 
ing of hoarseness since May last. He had no other 
symptom. Although he had been laryngoscopic- 
ally examined when not in this country the previous 
summer, the nature of the disease was not recog- 
nized. At the time of our examination the situa- 
tion of the left vocal cord was occupied by a growth 
which fixed the arytenoid cartilage. Total extirpa- 
tion was performed with Dr. Gogarty’s assistance. 

The patient did very well in all essentials. His 
temperature was never higher than 99 F. but a 
good deal of cellular sloughing took place, espe- 
cially on the left side where the stitches cut out and 
the whole wound opened up. The case neverthe- 
less did extremely well and healing progressed 
rapidly. He remains well and has developed an 
excellent voice, so much so that he has no difficulty 
in using the telephone or in making a formal speech. 
He insisted on going to France where he drove an 
ambulance in all weathers until the armistice. His 
speech is so perfect that people who do not know 
do not suspect him of having been operated on. 

Case 18. A naval man was sent to me on August 
4, 1915, by Dr. Killen of Londonderry, complaining 
of hoarseness for 12 months. The cause was found 
to be cancerous tumor of the right vocal cord. It 
was strictly intrinsic and I removed it on September 
14 by a median thyrotomy. His recovery was 
uneventful. 

On April 20, 1916, the patient came to me with 
dyspnoea, and I then found the cancer had re- 
curred. I removed through the mouth enough of 
the tumor to give him relief. This proved on 
microscopic examination to be cancerous and the 
following day, Good Friday, I extirpated the larynx. 
He did well, had no fever, and the feeding tube 
was removed at the end of 3 weeks. I last saw him 
in December, 1918. He is still well. 

CasE 19. A man, age 54, consulted me on 
November 13, 1916, complaining of hoarseness of 
2 years’ duration. I found a growth in the right 
side of the larynx occupying two-thirds of the right 
vocal cord posteriorly. A piece was removed and 
examined and proved to be cancerous. I extirpated 
the larynx on December 5. The patient bore the 
operation well, his temperature was never more than 
a degree above normal, but owing to his extreme 
thinness the plastic operation was difficult and the 
transverse wound opened at the end of the first 
week. With this exception, all went well until 3 
weeks after operation when he was attacked with 
profuse hemorrhage in two places; one on the left 
side of the wound and the other just at the opening 
of the trachea. The assistant surgeon was at hand 
and stopped the bleeding. 

During the fifth week of his convalescence a tumor 
grew on the right side above the tracheal opening 
and under cover of the sternomastoid muscle. At 
the end of this week profuse hemorrhage occurred 
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from just above the tumor and before I could 
reach the patient he had lost a good deal of blood. 
I consulted with Mr. Edward Taylor and we agreed to 
open up the tumor and look for the bleeding point. 
The operation was done at midnight, a branch of 
the superior thyroid artery was found at the bottom 
of a hematoma and ligatured. The chief difficulty 
in connection with these hemorrhages was that the 
blood gravitated into the trachea and caused cough- 
ing which embarrassed those who were trying to 
stop the bleeding. He finally made a good recovery 
but died in July, 1917, but from what cause I am 
unable to say. It was probably not a recurrence of 
the disease. 

CASE 20 was that of a gentleman who first con- 
sulted me in February, 19¢7, for dysphagia. He 
was then aged 40. He had a deep ulcer in the right 
base of the tongue encroaching on the epiglottis. 
This proved on microscopic examination to be a 
carcinoma. I removed the growth by a suprahyoid 
pharyngotomy, first tying the linguals and dissect- 
ing out the glandular infection. The patient re- 
mained well until June, 1909, when I found it 
necessary to operate for malignant glands in the 
right side of his neck under cover of the sterno- 
mastoid. The patient remained well until May, 
1917, 10 years after the first operation when he 
developed a cancerous ulcer in the right side of the 
larynx. Extirpation was carried out on May 2, 


1917. The patient made good progress for 3 weeks 
when he developed a septic cellulitis under the left 
shoulder blade behind. This was freely incised and 
a large area found to be infiltrated though there was 


only a trace of pus found. On May 28 the left 
wrist became infected and he succumbed to the 
pyzmia the following day. 

CASE 21 was remarkable as much for its extent 
as for the success that attended our efforts. A gentle- 
man, age 51, was sent to me by Dr. Sandford of 
Cork on May 18, 1917. On examination I found a 
large necrotic tumor occupying both vallecule, 
pressing the epiglottis out of view, and involving 
the base of the tongue on both sides, the lateral 
walls of the pharynx, and the sides of the larynx. 
The tumor was in contact with the posterior pharyn- 
geal wall so as to impede his breathing. The glands 
over both carotid sheaths were enlarged. The 
patient was extremely thin and pallid. I told him, 
as he had been told before, that operation offered 
him no prospect of cure. He, however, was very 
unwilling that nothing should be done, and I 
reluctantly consented to make the attempt. Accord- 
ingly on May 25, I extirpated the larynx and 
removed a large portion of the base of the tongue, 
having first dissected out the infected glands in 
both anterior triangles. The patient never looked 
back, his recovery was quite without incident, and 
he still remains well. 

CASE 22. A gentleman, age 66, was first seen 
by me in consultation with Mr. Wheeler, 1917, com- 
plaining of sore throat. A malignant ulcer was 
found on the right side of the larynx involving the 
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epiglottis. The glands were enlarged in the right 
anterior triangle. With Mr. Wheeler’s assistance I 
extirpated the larynx on May 30. A dissection was 
first made of the glands which were found to be 
adherent to the jugular vein, 3 inches of which 
vessel were removed with the glands. The right 
lingualartery was tied, and the pharynx opened from 
the left side. The base of the tongue was found to 
be extensively involved, but a satisfactory removal 
of the whole growth was accomplished. The patient 
bore the operation well and was able to leave the 
Home in less than a month. Glandular recurrence, 
however, took place and he died a little over 12 
months from the date of operation. 

CasE 23. A gentleman, age 66, was seen in 
consultation with Dr. Richard Hayes on Septem- 
ber 8, 1917, and found to have a rapidly growing 
tumor of the right vocal cord involving its whole 
extent. This was removed by median thyrotomy 
on September 10. The growth was found to be 
much deeper seated than it looked and to transgress 
the middle line, but the operation was not 
unpromising. 

On October 10 a granular mass was apparent at 
the commissure—a specimen removed proved to be 
flat-celled cancer. Laryngectomy was recommended 
and carried out on October 17, care being taken to 
remove the old thyrotomy cicatrix. No enlarged 
glands were found. The operation presented no 
difficulty, it occupied just under 2% hours. At the 
beginning of the third week there was a little bleed- 
ing, about a drachm or two, but no great impor- 
tance was attached to it. The following day bleed- 
ing to the extent of 5 or 6 drachms occurred and 
the patient got a severe rigor. A diagnosis was 
made that one of the veins of the neck was infected 
owing to some necrosis of the tissues in its neigh- 
borhood. 

On consultation with Mr. Edward Taylor we 
decided that it was better to open the wound 
and deal with the evil, as we considered pyemia 
an imminent danger. This was done the same 
afternoon but before the operation the patient 
developed a second rigor showing that the first 
was no mere accidental affair. Some septic foetid 
clots were cleared from the wound. The pharynx 
was found to have healed completely over except at 
the base of the tongue where the feeding tube was 
visible. The hemorrhage was found to have come 
from the right side of the neck and on removing an 
adherent clot a long thrombus was withdrawn from 
the right jugular vein which was found to have a 
gap in its front wall. The tissues were stitched 
across the defect with two catgut sutures. Great 
care was necessary as there was extremely little 
tissue in front of the common carotid artery. A 
plug of gauze saturated with “‘bipp” was placed 
over the wound and the patient put back to bed. 
His temperature fell at once and remained normal. 
The reopened wound did not adhere well and a plas- 
tic operation was performed to days later. The 
patient is still in excellent health. 
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CasE 24. A woman, age 47, consulted me at 
Dun’s Hospital for pain in the throat and difficulty 
in swallowing for more than a year. It was an 
advanced case of carcinoma, but I agreed to operate 
and carried out an extirpation on November 27, 
1917. The case did well subsequent to operation 
but the disease recurred. A Symond’s tube had to 
be worn for feeding purposes. Patient died 13 
months after the date of operation. 

CasE 25. A man, age 47, was seen by me at 
Dun’s Hospital in January, 1918, for hoarseness 
and pain in the throat of 9 months’ duration. He 
was a man of intemperate habits. I found the 
larynx cancerous and after an interval of a fort- 
night for the purpose of allowing him to recover 
from a bout of drinkingI performed an extirpation on 
February 12. There was nothing unusual in con- 
nection with the operation which he appeared to 
bear well, but the wound became septic and he 
died suddenly of hemorrhage 12 days later. 

Case 26. A man, age 62, consulted me in 
April, 1918, for hoarseness. Examination showed 
a malignant tumor in the larynx. 

Extirpation was performed on April 24. Recov- 
ery was uneventful and he left Hospital on May 
29. He remains well. 

CasE 27. A gentleman, age 61, was seen by me 
in consultation with Dr. Gogarty in October, 1918. 
He had a cancer of the vocal cord. The arytenoid 
cartilage was fixed. I extirpated the larynx on 
October 23. The wound was healed and the patient 
able to eat in 3 weeks. He has an excellent voice 
and remains well. 


These operations may be divided roughly 
into two classes: those in which the larynx 
alone was involved, and those in which the 
hypopharynx or the gullet proper was in- 


volved. In the latter class, which for’ con- 
venience we may term gullet cases, the results 
were poor. Recurrence of the disease was 
invariable and in those cases where life was 
prolonged over a matter of months, there 
was always some difficulty about the manage- 
ment of the apparatus designed to keep the 
gullet open, which necessitated the patient 
living within reach of the operator. 

Cancer involving the food passages low 
down in the neck is still, so far as my expe- 
rience goes, one of the most hopeless with 
which one can be confronted. Two of my 
cases died within a fortnight of operation 
while the other three survived for about 6 
months. 

Of these cases in which the larynx only was 
affected there are 22. For purposes of consid- 
eration of the results I shall take leave to 
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except the first, performed in 1894, when the 
operation was still rudimentary. Since 1909 
I have operated on 21 of these. The results 
are as follows: 

3 died within a month 

2 died within a year 

4 died within 2 years 

1 died within 3 years 

1 died within 5 years 

1 died within 8 years 


while 9 are still alive from 3 to 9 years after 
operation. 

A few words are due on the condition of 
such people as regards comfort and general 
enjoyment of life. It may be said at once 
that so far as one can see they are, in essen- 
tials, hardly worse off without the larynx 
than with it. Swallowing is not interfered 
with, while the tendency to bronchitis, which 
everyone assumes when the protection of the 
upper respiratory passages is abolished, seems 
to be not greater than, or even as great as, 
among ordinary folk. 

There remains the problem of speech. At 
first blush it seems absurd to expect a man 
to speak without a larynx, but nevertheless, 
speech may be quite perfect, and without the 
aid of any apparatus. In fact I do not regard 
my result as perfect unless it includes loud, 
distinct, and perfectly audible speech. This, 
however, depends less on the operator than 
on the intelligence and quickness of the 
patient. 

As soon as the feeding tube is removed I 
begin teaching my patient the art of gulping 
air into his cesophagus and allowing it to 
escape as a belch. The physical difficulty of 
this act is much less where the larynx has 
been removed than in normal people, because 
the cricoid cartilage ordinarily remains in 
close contact with the posterior wall of the 
gullet, and it requires considerable effort on 
the part of the mouth to overcome its resist- 
ance. With a view to giving the patient an 
object lesson in the art of belching to order, 
I sometimes administer a draught of a solu- 
tion of citric acid followed by a neutralizing 
one of bicarbonate of soda. The carbon 
dioxide evolved, sooner or later escapes with a 
noise that makes a perfect substitute for the 
voice, and the patient is instructed to watch 
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his opportunity and to form it into a vowel 
in its transit. When this is once accomplished 
it only remains for him to acquire the trick 
of keeping an air reservoir in the cesophagus 
in order that he may speak audibly and con- 
tinuously. 

I was first instructed in the possibilities of 
this method in or about the year 1893 by a 
patient on whom laryngectomy had been 
performed by Dr. Cohen, of Philadelphia, 
who accidentally discovered this method and 
who cultivated it with such success that he 
had no difficulty in making himself heard in 
a room that ordinarily held three hundred 
people. I availed myself of the opportunity of 
his being in Dublin to show him at a meeting 
of the Surgical Section of the Royal Academy 
of Medicine at that time, and I had consid- 
erable difficulty in persuading some of the 
members that the voice really owed its 
strength and quality to air escaping from 
the gullet. 

This series includes five cases which were 
strictly intrinsic cancers. The proper method 
of attacking such cases, if they only present 
themselves in time, is unquestionably that 
of thyrotomy. The results from this opera- 
tion are most satisfactory, and from my own 
experience I can confidently recommend it. 
Recurrence in suitable cases is rare and it is 
no uncommon thing for such patients to 
remain cured indefinitely. 

The question as to the point at which an 
intrinsic cancer becomes unsuitable for attack 
by thyrotomy is an interesting one, and one 
of great practical importance. When the 
cartilaginous framework of the larynx is 
diseased there is no room for doubt. The 
growth is then virtually extrinsic, and long 
before such a stage is reached a clean removal 
by simple thyrotomy is impracticable. The 
earliest moment at which I personally decide 
on the larger measure is when the growth on 
the vocal cord has extended sufficiently to 
cause fixation of its neighboring arytenoid. 
For though in such a case all disease might be 


removable by thyrotomy, yet if that removal . 


involves sacrifice of the arytenoid cartilage, 
it can hardly fail to cause insufficiency of the 
larynx. This happened in one of my cases of 
thyrotomy. Insufficiency of the larynx 
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leads sooner or later to bronchitis and death. 
Therefore, whenever the arytenoid cartilage 
is fixed we must deem the line dividing the 
cases suitable for thyrotomy to have been 
transgressed, and total extirpation must be 
regarded as an operation of less danger than 
thyrotomy. 

The operative method I follow is described 
in Mr. Edward Taylor’s book on Operative 
Surgery. It may be shortly summarized 
as follows: No preliminary tracheotomy is 
performed unless dyspnoea is present: Even 
then it is preferable to pass a rubber respira- 
tion tube through the larynx in all but urgent 
cases. ‘Two incisions are made, one across 
the neck immediately below the hyoid bone, 
exposing the thyrohyoid membrane. A me- 
dian vertical incision is carried from this 
to the suprasternal notch. The two tri- 
angular flaps thus outlined are reflected 
outward laying bare the extrinsic muscles of 
the larynx. These are then lifted on blunt 
dissectors and cut away, leaving the frame- 
work of the larynx bare. The superior 
laryngeal vessels are secured at the place 
where they traverse the thyrohyoid mem- 
brane. The cricothyroid and inferior laryn- 
geal vessels are similarly dealt with. The 
next step is to sever the inferior constrictor 
fibers at their insertion into the posterior 
border of the thyroid. This exposes the 
mucous membrane of the pharynx. Before 
opening the pharynx, the wound is liberally 
treated with tincture of iodine, and any re- 
cesses are packed with gauze dipped in that 
solution. The pharyngeal mucous membrane 
is then snipped through, following the border 
of the thyroid cartilage (or, as it should be 
called, bone) cutting through the thyroid 
membrane and the mucous membrane at the 
base of the tongue in the vallecula. Follow- 
ing round the same structure on the opposite 
side in inverse order, we arrive at the lower 
corner of the thyroid cartilage when the 
whole larynx lies free in the wound. 

_ The next step is to incise the anterior wall 
of the gullet behind the cricoid cartilage so 
as to connect the beginning and end of the 
incision just described. This should be done 
as high up as is compatible with keeping 
clear of the disease. The importance of this 





CRILE: LARYNGECTOMY 


lies in the fact that the higher the wall above 
and behind the posterior wall of the trachea, 
the less likely we are to have a fistula into the 
food passages, and the less trouble it will give 
us if it occurs. The mucous membrane of the 
gullet is next stripped back from behind the 
cricoid cartilage. The larynx is thus held 
only by its connection with the trachea; and 
a few transverse strokes of the scalpel suffice 
to sever it completely. 

The trachea is now stitched to the skin by 
chromicized catgut or silkworm-gut sutures. 
The edges of the pharynx are inverted and 
stitched to one another and to the base of the 
tongue with 21-day catgut. A mattress 
suture is often advisable for the skin flaps 
which should be made to cover the raw sur- 
face of the anterior wall of the gullet as 
completely as possible, and finally the super- 
ficial tissues are united with silkworm-gut 
sutures. 

Before finally closing the pharynx a feeding 
tube of about 9 or 10 millimeters in diameter 
is introduced through the nose and firmly 
secured with a chromicized catgut stitch to 
the posterior pharynx wall. A drainage tube 
is inserted into the pharynx and stitched to 
the side of the feeding tube so that the pharyn- 
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geal end of the drain tube lies parallel with 
the feeding tube. This ensures that the open- 
ing does not get choked by touching any part 
of the mucous membrane at a right angle. 
When it is desired to remove the drainage 
tube the stitch which binds it to the feeding 
tube can be severed by slipping a well-fitting 
metal ring with a sharpened edge over the 
drain tube and running it up to the stitch. 
Two or three rotations of the ring will then 
cut through the stitch without the possibility 
of injuring any structure and when the stitch 
gives, drain tube and ring together with the 
handle by which the ring was introduced 
are all withdrawn together. 

The dressings should be of the lightest 
character, bandages are unnecessary. A 
tracheotomy tube should be inserted and 
kept in until all tendency to crust formation 
at the tracheal opening has disappeared. 
If healing takes place with reasonable rapid- 
ity around the tracheal opening, there will 
be no tendency to contraction and the tube 
may be permanently dispensed with; but 
suppuration means the subsequent formation 
of cicatricial tissue which may tend to con- 
tract the aperture and necessitate the per- 
manent wearing of a tube. 
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By GEORGE W. CRILE, M.D., F.A.C.S., CLEVELAND, OHIO 


in which Sir Robert Woods has found he 

can train his patients to speak. A few 
of my patients have learned to speak of their 
own volition, but I have learned, what I 
consider of great importance, that I should 
turn these patients over to some one who 
knows how to teach them to speak. 

I am entirely in accord with Sir Robert 
that there is a vast difference in operating on 
extrinsic and intrinsic carcinoma. In intrin- 
sic carcinoma we have the one instance in 
which cancer is in a safety deposit box from 
which it cannot escape — except by growing 
upward into the hyoid space. The type of 


| WAS particularly interested in the way 


growth, therefore, determines at once the 
prognosis in operation upon these cases. 
The interior of the larynx has almost no 
lymphatic tissue, and intrinsic carcinoma does 
not require resection of the lymphatic glands, 
since penetration through hyaline cartilage 
does not occur. In extrinsic carcinoma, on 
the other hand, we are obliged to go far 
afield and resect all the lymphatics which 
bear upon the neck; otherwise we will have 
recurrences. 

Another very important factor in prognosis 
is the presence of wound infection. I remem- 
ber the disappointments in my early cases, in 
which the wound became seriously infected. 


! Discussion of Sir Robert Woods’ paper presented before Clinical Congress of American College of Surgeons, Philadelphia, October 24-28, 1921. 
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The tissues of the neck moved up and down 
as a pump, the patients inspired pus, and 
died of bronchopneumonia. I have had 41 
total laryngectomies, and in the first cases I 
floundered badly. Since I adopted the tech- 
nique that I shall describe in a moment, I 
have had 35 total laryngectomies. Of this 
number we lost two patients. 

We divide the operation into two stages: 
at the first stage, under local anesthesia or 
under analgesia with gas and oxygen, the 
larynx is exposed. We cut directly through 
the isthmus of the thyroid, turn the lobes of 
the thyroid to either side and expose com- 
pletely the larynx and the upper part of the 
trachea. The thyroid gland is separated from 
the trachea and retracted. We then separate 
the trachea completely from the cesophagus 
and pack iodoform gauze behind the trachea 
and at the side of the larynx, right down to 
the carotid artery and the nerve. At the 
present time I do not open the trachea during 
the first stage, but at the beginning of the 
second stage. By putting iodoform gauze un- 
derneath the trachea and down toward the 
base of the neck the trachea becomes fixed, 
so that at the second stage of the operation, 
the mediastinum, which has no power of 
defense against infection, is entirely walled 
off by a big defense line made by iodoform 
gauze. Surgically speaking, we know if the 
mediastinum becomes infected there is little 
limitation of the infection, and the patient 
dies a slow death. In my first six cases I 
lost two from mediastinitis. 

At the upper part of the trachea we always 
pack iodoform gauze deeply at one side of 
the larynx so that it comes in contact with 
the carotid artery and the vagus. Occasion- 
ally, following a laryngectomy, a local infec- 
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tion interferes with the innervation of both 
vagiat the same time. Asa result the patient 
has a very rapid pulse, then a very slow pulse. 
If the vagus on one side is exposed during the 
first stage, it will recover from the irritation, 
and when laryngectomy is performed you will 
have one nerve that you can count on. One 
nerve will maintain function as well as two. 

We have found it a very important matter 
so to operate that when the wound is closed 
there will be no tension whatever on the end 
of the trachea that is attached to the skin. 
Sometimes we leave the entire neck open 
following the laryngectomy, and perform a 
secondary suture later 

I think that on the whole our patients run 
a very favorable course. We have realized, 
particularly during the past year, how difficult 
it is to manage the nutrition of the patient. 
In swallowing, the patient is apt to aspirate 
food into the trachea unless the trachea is 
attached to the skin. Of late, we have in- 
troduced, at the time of operation, an ordinary 
duodenal tube that passes through the stom- 
ach into the duodenum. It is possible to feed 
the patient entirely through such a tube, and 
to increase his weight during convalescence. 


One patient, during a convalescence of four 
months’ duration, following removal of his 


tonsils and lymphatic glands, gained 51 
pounds. During all that time he wore such 
a tube. We had to change it several times 
because the rubber became eroded, but nutri- 
tion was maintained splendidly. 

My oldest patient has now been well 28 
years since operation. 

I believe there is no operation in surgery 
that offers so certain and permanent a cure 
from cancer as total laryngectomy in intrinsic 
cancer of the larynx. 
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STUDIES OF THE FUNCTION OF THE GALL BLADDER 
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AND V. C. VAN METER, M.D., PHIEADELPHIA 


From the Department of Surgical Research, University of Pennsylvania 


r | \HE functions of virtually all of the 
organs of the human body have been 
rather definitely settled and in fact 

have been-well known for many years. The 

notable exceptions to this statement are the 
glands of internal secretion and the gall 
bladder. In the case of the former some light 
has been shed by recent investigations, but in 
the latter case, even with our modern meth- 
ods and facilities for investigation and 
experimentation, but little more is definitely 
known today than was known in the time of 

Oddi, he of ampulla of Vater sphincter fame. 

Nor is this condition due to a lack of earnest 

study, for the attention of some of the best 

known investigators both of the past and 
present has been drawn to this interesting and 
puzzling problem. The fact that modern 
methods have added so little to our knowledge 
of the functions of the gall bladder may be 
ascribed to the diversity of theories concern- 


ing these functions and to the flightiness of 


the investigators themselves. Instead of 
adhering strictly to one line of theory and 
investigation many of these men in their 
experimental work have attempted either to 
prove or disprove all of them and consequent- 
ly have accomplished little. 

As we have suggested, there is a great 
diversity of opinion regarding the part played 
by the gall bladder in the scheme of the 
human machine, varying from that held by 
Woods Hutchinson (1) and his followers, that 
the gall bladder is a vestigial organ and 
occupies a position parallel to that of the 
appendix, all the way to that of Kemp (2) 
who, in an article published in a London 
medical journal, in 1856, advanced the theory 
that the mucosa of the gall bladder acts as a 
catalytic agent which changes the bile in such 
a way as to make it of considerable impor- 
tance to the organism. 

As a striking illustration of the chaotic state 
of present-day information and theory con- 
cerning the function of the gall bladder, we 


will quote from two articles written by C. H. 
Mayo and W. J. Mayo respectively. Surely, 
if we are to find any semblance of agreement 
regarding the réle of the gall bladder in the 
human machine we should expect to find it 
coming from these eminent surgeons who 
must draw their conclusions from observations 
on, statistics of, and experiments upon the 
same material. But read: ‘The gall bladder, 
in the human subject, when at rest, holds 
about an ounce of bile. Possibly an 
ounce of bile an hour is delivered. The gall- 
bladder in health is capable of expanding to 
contain several times its ordinary capacity 
without the consciousness of the person, 
unless there is obstruction causing cramping 
or spasm of its muscular structure or infec- 
tion of its wall, in which case it can neither 
expand nor contract without the knowledge of 
its possessor. Man, being an omnivorous 
feeder, often eats such food as is slow of 
digestion or active in producing gas. A fair 
amount of distention of the duodenum by 
fluids in stasis or by gas would necessarily 
partially obstruct the common duct by flat- 
tening of that structure in the wall of the 
bowel, thus calling upon a reserve capacity 
which would distend the gall bladder until 
such a point as its muscular structure empties 
it against the duodenal pressure by rhythmic 
contractions, just as the ureter normally 
empties urine into either an empty or full 
bladder, in health a wholly automatic or 
unconscious action.” (3). 

W. J. Mayo: “What is the purpose of the 
gall bladder? In times past we have been 
ready to assert that it was a storehouse for 
bile, but there is as much bile secreted in 
twenty-four hours as there is urine; and of 
what avail would be a storage capacity of one 
ounce, which is the capacity of the normal 
gall bladder? If the conjecture that the gall 
bladder is a storehouse for bile were true, it 
should have some mechanism to force the 
bile out at proper intervals, but no one has 
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ever seen the gall bladder contract. The 
muscles in its walls are very scanty, not to be 
compared to the muscle in the wall of the 
stomach or urinary bladder.” (4). 

It will, perhaps, be advisable to consider 
briefly at this point the various theories of 
function of the gall bladder and to state a few 
of the facts in favor of and opposed to these 
theories. 

By many men prominent in the medical 
profession, the gall bladder is considered as a 
vestigial organ, formerly of some importance 
but now of no use whatsoever in the scheme of 
things. Let us consider it from this stand- 
point. 

It has been stated that no one has definitely 
proved a function for the gall bladder as it 
exists today. Assuming this to be true we 
must conclude either that our present meth- 
ods of investigation and experimentation are 
inadequate to the task in hand, or that the 
gall bladder actually has no function. If the 
latter is correct, then we are forced to the 
conclusion that the gall bladder is a vestigial 
organ, since nature develops no useless struc- 
ture and soon eliminates those organs whose 
function no longer exists. Furthermore, it 
has been pointed out that the gall bladder 
does not exist in all species of animals. 
Among others may be mentioned the horse, 
pocket-gopher, rhinoceros, rat, and deer, 
which possess no gall bladder. These animals, 
however, have considerably larger bile ducts 
than those possessing the viscus, so that the 
absence of this organ is to a certain extent 
compensated for. Even those animals which 
do possess a gall bladder seem to suffer no 
serious effects of removal of the organ. 
Human beings have been kept under observa- 
tion for as long as 15 years following chole- 
cystectomy, during which time they remained 
in apparently perfect health. (5). 

On the other hand, we do not believe that 
proof of the existence of a function of the gall 
bladder is lacking and if it is a vestigial organ, 
of what is it a vestige and what was its former 
function? These questions have never been 
answered satisfactorily. 

The gall bladder is formed very early in 
embryonic life, in fact even before the urinary 
bladder is formed; and while it is true that 
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it does not exist in all species of animals, yet 
it is only very rarely absent in individuals of 
those species that do possess this organ. In 
the human only about 30 cases are on record 
of the complete absence of the gall bladder. 
In this respect it differs from the appendix, 
which is not infrequently absent. Further- 
more, it is practically universally present in 
the carnivora, and absent only in a few species 
of herbivora. Again, if it is a vestigial organ, 
why should it be as well formed in man, who 
stands highest in the scale of evolution, as it 
is in the lowest vertebrate? It seems to us 
that such a theory is quite untenable and we 
believe that experimental evidence bears us 
out. 

To the vast majority of medical men of the 
present day, the gall bladder is simply a reser- 
voir for storing the surplus of bile. But is it? 
It has been estimated from observations 
made on biliary fistula cases that from 500 
to 800 cubic centimeters of bile are secreted 
by the human being in 24 hours. This esti- 
mate is probably too conservative and many 
investigators now state that a quantity of 
bile equal to the average normal output of 
urine is secreted each day. This would mean 
a bile secretion of goo to 1200 cubic centi- 
meters in 24 hours. The bile is secreted by the 
liver continuously and at an approximately 
constant rate except during the period of 
digestion. Piersol (6) says the normal 
capacity of the gall bladder is approximately 
50 cubic centimeters. It will thus be seen that 
about one hour’s secretion of bile is sufficient 
to fill the viscus to its normal capacity. 
Therefore, the gall bladder is capable under 
normal conditions of holding only about 5 
per cent of the 24 hours’ supply of bile and 
perhaps usually contains only about 1 per 
cent of the daily output. C. H. Mayo (3) 
states that the gall bladder of a healthy 
individual is capable of expanding sufficiently 
to hold three or four times the usual amount 
without the person being in any way aware 
of it. We are unable to say on just what facts 
he bases his statement but possibly such a 
physiological expansion may occur. Certain 
it is, however, that the expanded gall bladders 
seen at autopsy or on the operating table 
were sufficiently diseased to cause very 

















marked symptoms. Granting, however, that 
the gall bladder can passively expand to 
three or four times its normal capacity, it is 
apparent that it would still be inadequate to 
hold all the bile secreted between meals. 

If the gall bladder is a simple reservoir, it 
should be supplied with some mechanism by 
means of which it can empty itself of its 
contents. From the very nature of the organ 
and its location in the body such an intrinsic 
mechanism would necessarily have to be in 
the nature of a layer of muscle in the wall of 
the gall bladder. Such a layer actually exists 
but the muscle is so feeble as to be entirely 
inadequate to empty the viscus quickly. In 
fact, no one has ever found the normal gall 
bladder entirely empty, a condition that we 
should expect to find occasionally were the 
musculature adequate for the expulsion of its 
contents. 

Sweet (7), on the other hand, believes that 
the gall bladder is emptied of its contents,—if, 
indeed, it is ever emptied, through the cystic 
duct,— by the pressure of the congested liver 
and the distended stomach during digestion 
and by the milking action of the peristaltic 
waves as they pass down the duodenum. As 
these waves progress, he believes, they act on 
the intramural portion of the common bile 
duct, just as the hand of the milk-maid acts on 
the teat in milking a cow. A slight negative 
pressure is thus set up in the common duct 
and the bile flows into the duodenum. The 
valve of Heister in the gall bladder is so con- 
structed as to assist the entrance of bile into 
the viscus, but, once there, makes its with- 
drawal more difficult. He, therefore, con- 
cludes that the only logical explanation of 
the emptying of the gall bladder is by means 
of pressure from adjacent, distended, and 
congested, organs and by the milking action 
of the duodenal peristaltic waves. 

In nearly all discussions concerning the 
function of the gall bladder, and especially as 
a simple reservoir, great stress is laid on the 
rhythmic contractions of the organ. In our 
quotation from C. H. Mayo (3) the reader 
will find that he states that the gall bladder 
will distend “until such a point as its muscular 
structure empties it against the duodenal 
pressure by rhythmic contractions.”’ Since 
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so much importance is laid on these rhythmic 
contractions let us consider them for a 
moment and determine their probable effect 
upon the emptying of the viscus. 

Doyon (8) first reported, in 1893, the 
observation of spontaneous contractions of 
the gall bladder. Later Bainbridge and Dale 
(9) carried out a series of very complicated 
experiments from which they draw the 
following conclusions: (1) ‘‘The gall bladder 
shows rhythmic variation in volume; the 
rhythm is increased in extent after the 
removal of tonic inhibitory impulses either 
by section of the splanchnic nerves, or the 
intravenous injection of chrysotoxin. (2) The 
normal effect of stimulation of the sym- 
pathetic nerve supply to the muscular coat 
of the gall bladder, whether by electrical 
excitation of the right splanchnic nerve or by 
intravenous injection of adrenalin, is relaxa- 
tion. (3) The vagus contains motor fibers for 
the gall bladder.” Under the conditions of 
their experiments they found it impossible to 
elicit a reflex contraction of the gall bladder 
either by applying acid or the products of 
gastric digestion to the duodenal mucous 
membrane or to the biliary papilla, or by 
electrical excitation of the papilla, or by rapid 
distention of the gall bladder. They drew no 
conclusion, however, with regard to the 
existence of such reflexes in the unanezs- 
thetized animal. Okada (10) with much 
simpler experiments found that “during 
digestion there is an increase in the force of 
the rhythmic contractions of the gall bladder.” 
All of these observations were made merely 
to determine the existence or non-existence 
of such contractions, and it remained for 
J. A. Freese (11) of Johns Hopkins, to 
measure the actual force of the contractions. 
He found that “when stimulated through its 
motor nerves the gall bladder is capable of 
contracting against a pressure of at least 220 
millimeters of Ringer’s solution of a specific 
gravity of 1.004” but that “the maximum 
force of contraction exerted by the gall 
bladder does not exceed materially the 
maximum secretion pressure of the bile.” 
The force of the contractions varied with the 
intracholecystic pressure as he showed by 
the following table: 
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Bladder under 


a pressure of Rise Total 
305 mm. 7.0mm. 312, mm. 
305 mm. 8.0 mm. 313. mm. 
190 mm. 26. mm. 216 mm. 
197 mm. 21. mm. 218 mm. 
200 mm. 14.5 mm. 214.5 mm. 
217 mm. 4.0mm. 221.0 mm. 


Naunyn (12) found that in the dog the 
secretory pressure of the bile is approximately 
300 millimeters of water, and if the pressure 
in the biliary passages is higher the liver 
cells secrete no more into the biliary passages, 
but the bile formed by them is taken up by the 
lymph vessels which surround them and is 
carried to the thoracic duct. Oddi (vid. 12) has 
determined the power with which the sphinc- 
ter closes at 700 millimeters of water. With 
this in mind and recalling the fact that the 
maximum force of contraction of the gall 
bladder is only 313 millimeters of water, we 
can see at once that there must be a reciprocal 
innervation between the gall bladder and the 
sphincter of Oddi in order for us to assign any 
effect whatsoever to these contractions. Such 
a reciprocal innervation has never been 
demonstrated but is assumed by many promi- 
nent physiologists to exist. Certainly it is 
possible, but any further statement is mere 
conjecture. 

Just what does all this mean? It means 
that the gall bladder undergoes rhythmic 
contractions at the rate of 5 to 8 per minute 
and that these contractions increase in force 
during digestion but that their maximum 
force does not materially exceed the maxi- 
mum secretion pressure of the bile and hence 
have no more effect upon the emptying of the 
viscus than does the secretion pressure of the 
bile. These contractions are under the con- 
trol of the nervous system and correspond 
exactly to the contractions of smooth muscle 
found in other parts of the body. Figure 1 
shows a reproduction of one of Bainbridge and 
Dale’s tracings of such contractions. At first 
sight one might think them of considerable 
extent but when one recalls the fact that the 
lever used in such work is of sufficient length 
to multiply the actual contraction wave as 
many as ten times, one gets the correct idea of 
their insignificant character. Smooth muscle 
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wherever found undergoes slight rhythmic 
contractions, and those of the gall bladder are 
not greater and of no more importance and 
are entirely negligible so far as they effect the 
emptying of the viscus. 

From the above facts the theory of the gall 
bladder acting as a simple reservoir for the 
surplus supply of bile seems inadequate and 
untenable. 

Perhaps the next most generally accepted 
theory of the function of the gall bladder is 
that of a regulator of the flow of bile, but there 
seems to be but little more basis for this theory 
than for the previous ones. All animals that 
have been studied up to the present time, 
regardless of the presence or absence of a gall 
bladder in that particular species, have been 
found to have a definite sphincter muscle at 
the ampulla of Vater. These sphincters have 
been found to be essentially the same from a 
histological standpoint in animals without a 
gall bladder as in those with one. They do, 
however, differ in strength as has been shown 
by the work of F. C. Mann (13). 

This investigator found that the sphincters 
of animals with a gall bladder withstand a 
pressure of 100 millimeters of water, whereas 
the sphincters of animals without this organ 
withstand only 30 millimeters of water 
pressure. He further determined that the 
secretory pressure of the bile in the liver of 
animals without a gall bladder is about the 
same as that of animals with this viscus- 
being in the dog approximately 300 milli, 
meters of water, in the rabbit 250 millimeters, 
the guinea pig 202 millimeters, and the rat 
177 millimeters. Hence, the secretory pres- 
sure of the liver, being the same in both classes 
of animals, may be disregarded as a factor in 
the difference in the flow of bile. It is true 
that the bile is discharged into the intestines 
intermittently in animals possessing a gall 
bladder and continuously in those without the 
organ, but is it not more logical to assign this 
difference to the strength of the sphincter in 
those animals with a gall-bladder rather than 
to the presence of the gall bladder itself? 
Rost’s experiments seem to bear out this con- 
tention (14). He found that after cholecystec- 
tomy, dogs may be divided into two groups. 
One group with well-developed sphincter 
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muscles continued to discharge bile into the 
duodenum intermittently until the common 
duct and ampulla became so widely dilated 
as to paralyze the muscle of Oddi. In the 
other groups with poorly developed sphincter 
muscles, the bile was discharged continuously 
and there was no dilatation of the ducts. It 
seems logical to conclude, therefore, that the 
flow of bile into the intestine is regulated by 
the muscle of Oddi rather than by the pres- 
ence or absence of the gall bladder. 

Another function ascribed to the gall 
bladder by some investigators is that of a 
regulator of pressure between the liver and 
the pancreas. The secretions of these two 
organs are emptied into the ampulla of 
Vater which has been likened to a carburetor 
or a mixing chamber (4). Neither the com- 
mon duct nor the pancreatic duct is guarded 
by a valve, and it is pointed out that if it were 
not for the presence of the gall bladder, bile 
would be forced up the pancreatic duct into 
the pancreas and set up a severe or even fatal 
pancreatitis in those cases in which there is 
some obstruction to the flow of bile into the 
intestine. We are unable to follow this line 
of reasoning because the pressure of the bile 
in the gall bladder, the common duct, and the 
hepatic duct, must be approximately equal 
according to the law of physics that pressure 
exerted by a fluid is equal in all directions, 
and the pressure against the mouth of the 
pancreatic duct must also be the same since 
it is part of the same system. Now the 
pancreas secretes pancreatic juice only inter- 
mittently and chiefly during digestion, at 
which time the bile is being poured into the 
intestine. During its periods of inactivity the 
pressure in the pancreatic duct is zero. Hence 
by all the laws of physics bile should be forced 
from the area of high pressure in the gall 
bladder and ducts into the area of zero 
pressure in the pancreatic dutt. The gall 
bladder is capable of only passive expansion 
and hence can play no part in preventing 
this. This statement is borne out by the 
fact that such a condition occurs no more 
frequently following cholecystectomy than 
before such an operation. The whole theory 
falls flat when we recall that in only about 35 
per cent of all cases is the arrangement of the 
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Fig. t. Contractions of the gall bladder. (From Bain- 
bridge and Dale.) 


pancreatic ducts and bile ducts such as to 
make regurgitation of bile into the pancreas 
possible (15). The arrangement of the ducts 
in the other 65 per cent of cases and the 
embryological development of the pancreas 
which explains such arrangements are shown 
in Figures 2 and 3. 

The next theory, and one which is not being 
generally accepted, is that the gall bladder is 
an actively secreting organ, elaborating and 
adding to the bile something which is of 
importance either to the general body econ- 
omy or to the mechanism of bile expulsion or 
its chemical action. It is undoubtedly true 
that the bile of the gall bladder is different 
from that coming from the liver. The cystic 
bile is six to ten times as rich in solids as the 
hepatic bile. Forty cubic centimeters of 
cystic bile is consequently equivalent to 
240 to 400 cubic centimeters of hepatic bile. 
During the period that the bile remains in the 
gall bladder, it undergoes certain changes as 
can be seen by the following table taken from 
Starling’s Physiology (16). 


Analyses of Bile (Human) 


From a biliary fistula (Yeo From the g.b. (Hoppe- 
and Herroun) in 100 parts Seyler) in 100 parts 
Mucin and pigments. 0.148 Mucin............ 1.29 


Sodium taurocholate 0.87 
Sodium glycocholate 3.03 


Sodium taurocholate. 0.055 
Sodium glycocholate. 0.165 


Cholesterin | POE Saecdssaaewe 1.39 
ae Seer 0.038 Cholesterin........ 0.35 
Pats... . SS ree 0.53 
Inorganic salts...... 2 oe eee 0.73 
Se 98.7 


It will be seen from the above that as far 
as constituents are concerned, the difference 
between cystic and hepatic bile is chiefly due 








Fig. 2. Reconstruction of the two pancreas anlagen in a 
human embryo of 5 weeks. Ch, ductus choledochus; 2, ven- 
tral anlage; dr, dorsal anlage; s, stomach. (From Ham- 
burger. ) 


to the presence in the former of more mucin, 
sodium taurocholate, sodium glycocholate, 
and cholesterin. So far as is definitely known, 
the gall bladder adds no new constituent. 
However, as early as 1856, Kemp of London, 
stated “that the mucus of the gall bladder is 
not merely a secretion designed to lubricate 
the interior of that organ and protect it from 
irritation of its other contents, but is an 
essential and integral portion of the cystic 
bile.” On the basis of the rapid crystallization 
of honey solutions containing pieces of washed 
gall bladder mucosa he stated that “the 
mucus lining of the gall bladder acts as a 
catalytic body capable of producing molecular 
changes in the bile.” Leede (17) of our own 
country has stated that the gall bladder 
probably secretes a hormone which stimulates 
the flow of bile and pancreatic juice but he 
offers no very convincing proof of his state- 
ment. It is more probable that secretin, the 
pancreatic hormone, also stimulates the flow 
of bile, as will be referred to again. All in 
all, the theory that the gall bladder is an 
actively secreting organ does not seem to be 
well founded but that the bile is changed, at 
least by concentration by the gall bladder, 
there can be no doubt; that the severe and 
often fatal pancreatitis set up by artificial 
injection of hepatic bile into the pancreas (18) 
and the very slight effect of a similar injection 
of cystic bile points to any other change in 
cystic bile than concentration, is not clear. 
The last of the common theories of the 
function of the gall bladder is that of a con- 
centrating organ. Of this function there can 
no longer be any doubt. Rous and McMaster 
(19) of the Rockefeller Institute “‘have noted 
the fact that the fluid which collects in bile 
ducts experimentally obstructed is an inspis- 
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sated, tarry bile when the ducts communicate 
with the gall bladder, whereas in ducts uncon- 
nected with the viscus the fluid is thin and 
soon becomes free from pigment and cholates. 
It has long been recognized that the gall 
bladder must have a concentrating function 
since bladder bile is more concentrated than 
duct bile from the same animal; and con- 
tinued functioning during stasis will explain 
the tarry bile then found. The inspissation 
occurs so rapidly as to raise the question 
whether concentration of the bile in periods of 
intermittent or partial stasis may not be an 
important favoring element in the formation 
of gall stones.”” They took advantage of the 
arrangement of the hepatic ducts of the dog 
to determine the rate of concentration. There 
are three of these ducts, which unite to form 
a common duct, with the cystic emptying 
high up in the central one. The middle one 
was ligated and the bile from the middle lobes 
of the liver had no way of escaping save into 
the gall bladder. That from the lobes to either 
side still reached the common duct from 
which it was collected into a rubber balloon 
placed in the peritoneal cavity. After 24 
hours the gall bladder, still undistended, was 
regularly found to contain only one-sixth to 
one-tenth as much fluid as should on calcula- 
tion have reached it, but this, thick and dark, 
was six to ten times as concentrated in pig- 
ment as the control specimen in the rubber 
balloon.” 

All in all, with the exception of this last, the 
theories of the function of the gall bladder so 
far advanced are not very satisfactory and 
one is almost tempted to accept the viewpoint 
of Woods Hutchinson (1) and others that it 
is merely a vestigial structure whose pre- 
historic function has not been discovered. 
The prevalence of this theory was well illus- 
trated to H.S. Noble (20) who sent out 50 
letters, 25 to surgeons and 25 to internists ask- 
ing their opinion of the usefulness of the gall 
bladder and choice of cholecystectomy or 
cholecystostomy. Seventeen of the 25 surgeons 
believed the gall bladder to be a vestigial or 
functionless organ; 6 thought it possibly had 
a function—while 2 made no reply to the ques- 
tion. The surprising thing, however, was the 
blood-thirsty reply of the internists, for 
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among their replies, 19 were found who 
believed that the gall bladder is a vestigial 


3 

' organ and should be removed whenever dis- 
: eased to an extent requiring surgery. The 
: remaining 6 were not so sure of the unimpor- 


tance of the gall bladder and advised its 
removal only when hopelessly destroyed by 
disease. The changes following cholecystec- 
tomy show that the gall bladder does have 
some function for the loss of which nature is 
trying to compensate. 

Judd and Mann (21) found that after 
removal of the gall bladder all of the ducts 
outside the liver dilate and that the chief 
factor in producing this dilatation is the 
sphincter at the entrance of the common bile 
duct. After cholecystectomy this sphincter 
can withstand only a small percentage of the 
pressure which it normally maintains. When 
all the muscle fibers are dissected free from 
the intramural portion of the duct, the biliary 
tract does not dilate after removal of the gall 
bladder. Rost (14) showed that in dogs in 
which the sphincter muscle was _ poorly 
developed there was incontinence of bile and 
no dilatation of the ducts following chole- 
cystectomy. This dilatation of the extra- 
hepatic ducts following cholecystectomy 
seems to be in the nature of an attempt to 
compensate for the loss of function of the 
gall bladder. In another group of experiments 
by Rost (14), which were designed to show 
whether the injection of a certain amount of 
food which had been predigested by another 
dog would produce the same amount of bile 
and pancreatic juice in a cholecystectomized 
animal as in an animal with a gall bladder, it 
was found that the dog without the gall 
bladder secreted very much less bile and 
pancreatic juice than the dog with the gall 
bladder, the proportion being as 50 to 150. 
From control experiments he concluded that 
this is to be explained by an “increased 
exhaustibility”’ of secretin. 

It has been stated that changes in the 
acidity of the gastric secretion occur follow- 
ing cholecystectomy. Hohlweg (22), in a 
study of 42 patients after cholecystectomy 
found that 69 per cent showed hydrochloric 
acid deficit, 14.3 per cent had free hydro- 
chloric acid under 20 and only 16.6 per cent 
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Fig. 3. The four types of anastomosis between ductus 
choledochus and duct of Wirsung, seen in cross section of 
the duodenal wall. (From Letulle and Nattan-Larrier.) 


had normal gastric acidity. In 43 cases of 
closure of the cystic duct with marked shrink- 
ing of the gall bladder, 84 per cent showed 
hydrochloric acid deficit, 6 cases showed free 
hydrochloric acid of less than 20 and only 
one case was normal. Fenger (23), on the 
other hand, in a study of 75 patients before 
and after cholecystectomy, found that there 
was no influence on the gastric secretion from 
removal of the gall bladder, any more than 
from cholelithiasis in general. 

In our own experiments on the function of 
the gall bladder, we started out with the idea 
that if the function of the gall bladder is to 
pour something into the channels of the driv- 
ing mechanism, whether it be in the nature 
of an internal secretion, hormone, or other 
substance, it could just as well perform this 
duty during continuous as during intermittent 
drainage, and changes would not necessarily 
be expected, either in the gall bladder or its 
ducts. A simple and plausible method of 
effecting this drainage suggested itself in the 
form of cholecystogastrostomy, or anas- 
tomosis between the gall bladder and the 
stomach. This was done in a series of 15 
dogs. In some cases the common duct was 
tied and in others it was not molested. The 
outstanding results of the experiments were 
that the gall bladder decreased in size, and 
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; Fig. 4. Section through the contracted gall bladder of a dog, magnified eighty 
times, showing the arrangement into coats and the relations of the blood vessels. 
(From Sudler. ) 


in those cases in which the common duct had 
been ligated the ducts dilated. 

How are we to account for such changes? 
Is the dilatation of the ducts due to gastric 
pressure and the forcing out of stomach 
contents, or has the permanent drainage 
interfered with the normal function of the gall 
bladder and nature in her endeavor to carry 
on this function through the normal channels 
caused the ducts to hypertrophy? We found 
no conclusive evidence of regurgitated mate- 
rials in the biliary passages, and roentgeno- 
logical studies of patients after cholecysto- 
gastrostomy, according to reported studies 
by Babcock (24) and according to one case in 
the X-ray department of the Hospital of the 
University of Pennsylvania, fail to show 
regurgitation of stomach contents after bis- 
muth meals. Furthermore, if the dilatation of 
the ducts were due to gastric pressure the 
gall bladder would be first affected and we 
would expect it to be increased in size rather 
than decreased. It is an established fact 
that when the function of any organ is inter- 
rupted it atrophies. It seems logical to 
assume, then, that the constant drainage has 
placed the gall bladder in a position unfavor- 
able for the performance of its normal func- 
tion and it has, therefore, undergone atrophy. 

We agree with W. J. Mayo that the gall 
bladder cannot act as a simple reservoir but 
we do not agree with his statement that “the 





gall bladder has no lymphatic glands and very 
few lymphatic channels; therefore, it has not 
the possibility of ready absorption.” (4). In 
fact we have been impressed throughout the 
entire work with the size and number of 
lymphatics on the surface of the gall bladder, 
and equally so by the amount of flow observed 
after inserting capillary tubes into the lymph 
vessels leading from the gall bladder. 

Since we believe the lymphatics of the gall 
bladder to be so important, it seems advisable 
at this point to consider briefly their develop- 
ment and the anatomy and histology of the 
gall bladder. 

The significance and importance of the 
lymphatics have long been recognized (25). 
Aristotle (384-322 B. C.) as is evident from a 
phrase in History of Animals appears to have 
seen lymphatic vessels; but it is to Herophilus 
(300 B. C.) and to Herasistratus (280 B. C.) 
to whom we ought, according to the Galenic 
writings, to attribute the discovery of the 
chyliferous vessels. Herasistratus saw their 
milky contents; Herophilus their termination 
in the mesenteric glands. The former regarded 
them as arteries, the latter as veins. These 
observations, which were denied by Galen, 
were forgotten and it was only in 1532 that 
Nicholas Massa apparently discovered some 
renal lymphatics. Then Fallopius discovered 
some white vessels which terminated in the 
peripancreatic glands, never realizing that 
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on the right. 


Reconstruction of the wall of the partially contracted gall bladder of a 
dog, magnified sixty times. showing the blood vessels on the left and the lymphatics 


Lymph follicles are shown on the left as two rounded eminences just 


under the epithelium. The vena comites shown is quite characteristic for the larger 
arteries. The large lymphatic vessel is shown partially collapsed. (Modified from 


Sudler.) 


they formed such an important link in the 
transmission of upper abdominal infections. 

The working out of the development of the 
lymphatic system has been as long as it is 
complicated and it remained for Sabin (26), 
following in the footsteps of Budge (27) and 
Ranvier (28), to supply the missing link in 
the work. She has shown that the lymphatic 
system in the embryo pig begins as two blind 
ducts which bud off from the veins in the neck; 
at the very beginning the openings of these 
ducts into the veins are guarded by valves 
formed by the direction which the endothelial 
bud takes as it grows from the veins. In the 
ducts themselves there are no valves at first. 
From these two buds and later from two 
similar buds in the inguinal region, ducts 
grow toward the skin and w'den out to form 
four sacs or lymph hearts and from these sacs 
the lymphatics grow to the skin and cover its 
surface. At the same time there is a growth 
of ducts along the dorsal line following the 
aorta to make a thoracic duct from which 
the lymphatics grow to the various organs. 
Thus the ducts of the lymphatic system 
gradually invade the body, but there are 
certain tissues which they never reach, even 
in the adult, i.e., cornea and cartilage (Sabin). 
The lymphatic system is a modification of the 
circulatory system, dependent both in its 


origin and, in a large measure, in its develop - 
ment, on the blood vessels. It returns to the 
vascular system the fluid exuded into the 
tissue spaces from the blood vessels. Speak- 
ing more generally, it is a system of absorb- 
ents. The lymph glands do not begin to 
develop in mammalian embryos until the 
ducts or capillaries they drain are well formed. 
The lymphatic system is a closed system and 
the lymph radicles are the tissue spaces. The 
terminal lymphatics bear the same relation- 
ship to the tissue spaces as do the capillaries. 
This relationship might be compared to a 
bath sponge saturated in tissue fluid, into 
whose interstices are introduced two test 
tubes whose walls are permeable, one con- 
taining blood and the other lymph. In the 
capillaries there is serum, in the tissue spaces, 
tissue fluid, and in the lymphatics, lymph, all 
different in composition and having a free but 
selective interchange of products. 

Huntington (29) and his followers believe, 
however, that the lymphatics are developed 
primarily from the intercellular mesodermal 
spaces and later attain their entrance into 
the venous system through the intervention of 
the jugular lymph sacs. 

The gall bladder, of entodermal origin (3), 
is developed from the distal portion of the 
hepatic diverticulum. This diverticulum very 
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Fig. 6. Lymphatics of the liver and gall bladder, posterior view. (Modified from Sappey.) 


early shows a terminal rounded subdivision 
and elongation which gives rise to the gall 
bladder and cystic duct, at first as a solid 
outgrowth but later becoming patulous, the 
lumen developing from the duct side. 

At 7.5 millimeters the epithelium is sur- 
rounded by a layer of mesenchyma and the 
entire structure is so imbedded in the under 
surface of the liver that it causes only a slight 
swelling of the peritoneal surface. Above 
and on the sides, the mesenchyma is in direct 
relation with the hepatic trabecule, and it 
receives a few prolongations of the venous 
capillaries. Below it is covered by the peri- 
toneal epithelium except on the left where 
that layer is reflected to the abdominal wall 
in connection with the falciform ligament. 
In the later stages, the gall bladder is sepa- 
rated from the hepatic trabecule on either 
side and is attached to the liver along its 
upper surface. 

At 22.8 millimeters the mesenchyma sur- 
rounding the gall bladder forms two broad 
concentric zones of which the inner is darker 
and more compact than the outer. At 29 
millimeters certain cells in the peripheral 
part of the dark zone form a third layer, 
which is thin and somewhat interrupted. As 
seen in later stages these cells are myoblasts, 


so that at this early stage the three principal 
layers are clearly indicated. 

At the 1o millimeter stage the hepatic 
artery can be followed to the hepatic duct and 
a little later it extends along the hepatic and 
cystic ducts, but as the cystic branches 
develop first, the hepatic artery appears 
primarily as the artery of the gall bladder. 

Three stages may be recognized in the 
development of the blood vessels of the gall 
bladder (30). In the first, the capillaries from 
the portal network extend into the mes- 
enchyma around the gall bladder, in the 
second, they are joined by the arterial capil- 
laries and become efferent vessels; in the 
third, a single efferent vein, extending along 
the cystic duct and emptying into the portal 
trunk, is developed from the capillary system. 

The nerve supply (31) of the gall bladder 
has been studied by Dogiel (32) and Huber 
(33) within recent years. The nerve supply 
is derived from two sources; (1) the sympa- 
thetic system of ganglia and fibers connecting 
them; (2) medullated fibers accompanying 
large arteries. In regard to the distribution of 
the sympathetic fibers, Huber suggests from 
the condition prevailing in other viscera that 
they supply the blood vessels and smooth 
muscle of the coat. 
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Fig. 8. 


Fig. 7. 


Fig. 7. Gall bladder of a pig. The lymphatics were in- 
jected by placing the needle just under the peritoneal cover- 
ing of the liver near the edge of the gall bladder. The 
blurred mass in the center represents the injection mass 
showing through and the lymphatics coming up from deeper 
layer to join the large superficial one. (From Sudler.) 

Fig. 8. Gall bladder of adult man, showing superficial 
lymphatics. (From Sudler.) 


Doyon (34) thinks these are unable to act 
without receiving stimuli from the great 
splanchnic nerve. Dogiel believes that all 
varieties found in the wall of the intestine are 
found here. 

The architecture of the gall bladder has 
been very clearly presented by Sudler (31). 
The thickness of the wall in the human adult 
is from 34 millimeter in state of distention to 
2 millimeters in state of contraction. The 
wall is composed of the following layers: 
(1) mucous; (2) fibromuscular; (3) subserous, 
and on the free part covered by peritoneum; 
(4) serous. 

The mucous layer is thrown into a series of 
folds which cover corresponding ridges of 
connective tissue of the fibromuscular layer 
and contain an exceptionally rich capillary 
network. In the crypts formed by the folds, 
solitary lymph follicles are found. The 
mucous layer is composed of simple columnar 
epithelium which rests upon an incomplete 
muscularis mucosa. 

The fibromuscular coat is composed of 
smooth muscle fibers and interlacing bands of 
connective tissue. Hendrickson (35) has 
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Fig. 10. 


Fig. 9. 
Fig. 9. Gall bladder of man 19 years old, dead of chronic 
nephritis, showing the large superficial lymphatics. This 
gall bladder gave evidence of having been through an 
inflammatory process, and so the lymphatics are probably 
abnormally numerous. (From Sudler.) 
Fig. 10. Gall bladder of a dog, showing the superficial 
lymphatic vessels. (From Sudler.) 


concluded and is supported by Sudler and 
others, that there are no definite layers and 
that the fibers interlace in all directions with 
the greatest number tending toward a trans- 
verse direction, as is shown in Figure 4. The 
part of this layer near the mucous membrane 
is composed almost entirely of connective 
tissue with only a few muscle fibers scattered 
through it, the part directly under the 
ephithelium forming a mucosa, which, how- 
ever, shades off gradually and is not sharply 
separated from the underlying tissue. 

It is in this region of the fibromuscular 
layer that the thickest plexus of capillaries 
and intrinsic lymph channels exists. The 
solitary lymph follicles, to which reference 
has already been made, are found also 
under the mucous membrane as shown in 
Figure 5. 

Sudler says that if the needle of a hypo- 
dermic syringe be introduced into one of the 
smaller arteries and the mucous surface be 
watched while fluid is slowly injected, the 
arterioles and capillaries can be seen to be 
filled in areas about 2!%4 millimeters in diam- 
eter at a time from a single centrally placed 











Fig. ot. The relation of the lymphatics of the gall 
bladder to the head of the pancreas. (From Franke.) 
artery. The blood from these is collected 
into accompanying veins. 

There are many lymphatic vessels running 
over the surface of the gall bladder, some 
carrying lymph from the liver, but most from 
the layers of the gall bladder. In the dog, they 
follow the inner side of the cystic duct and 
end in lymph glands lying near the head of the 
pancreas. In man, we have either one or two 
systems of large lymph and in 
almost all cases both systems are represented, 
but the territory drained by them may not 
be equally large, and there is wide variation 
in their method of distribution. 

In cross section these vessels are always 
flattened though the degree of flattening 
varies with the completeness of the injection. 
They run down on the inner side of the gall 
bladder and usually there is a large vessel 
coming from the same side. In the subserous 
layer there is a network of lymph channels 
which empty into these larger vessels. 
Sappey (45) too, shows a mass of them run- 
ning over the gall bladder, as shown in 
Figure 6, and mentions the fact that they 
bring lymph from the liver and deeper layers 
of the gall bladder. 

Impressed from the first with the rich 
lymphatic supply of the gall bladder and 
believing firmly in their importance in con- 


vessels, 
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nection with the function of this organ, we 
next asked ourselves what would be the effect 
of removing the lymphatic glands that drain 
this area. In a series of six animals these 
glands were removed. In all cases the 
lymphatic vessels leading to the extirpated 
glands were found to be dilated, in one case 
to six to eight times the normal size. We 
believe this dilatation was due to the block- 
ing of the lymphatic channels caused by the 
removal of the glands which normally drain 
them, and to the backing up in these blocked 
channels of lymph from the gall bladder. 
The extent of the dilatation of these vessels is 
significant, because it shows the great amount 
of drainage from the gall bladder by way of 
the lymphatic system. This method provided 
a sort of “‘natural injection”’ of the lymphatics 
of the gall bladder which, in the dog, has not 
been very satisfactorily done artificially. 

The very great concentration of the bile 
in the gall bladder must be explained in 
some way. So far as we know there are but 
two possible agencies by which this concen- 
tration could be affected, viz: the venous and 
the lymphatic systems. Mall (48) has shown 
that a considerable amount of fluid can be 
taken up by the venous system, and undoubt- 
edly the veins of the gall bladder play some 
part in removing the excess water from the 
bile, but the gall bladder wall is not especially 
rich in veins and hence too much importance 
cannot be logically assigned to them as 
dehydrators of the bile. On the other hand, 
the lymphatic system is especially adapted to 
such a role and as we have shown before is 
extensively developed in the wall of the gall 
bladder. Furthermore, the marked dilatation 
of the vessels following removal of the glands 
and the very free flow of lymph in capillary 
tubes inserted into the lymphatics on the 
surface of the gall bladder show the free 
drainage of the viscus through these channels. 
What, then, would be more reasonable to 
conclude than that the concentration ot the 
bile is effected chiefly by the lymphatics, and 
if such is true would we not expect to recover 
from the lymphatics solutions injected into 
the gall bladder? 

In a series of normal dogs the duodenum 
was opened and an ureteral catheter intro- 
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duced through the ampulla of Vater, up the 
ducts and into the gall bladder, which was 
drained and washed out with normal salt 


solution. A hypertonic solution of potassium 
sulpho-cyanide was introduced slowly until the 
gall bladder had been distended tothe same de- 
gree as before, and the catheter was left in place. 
Lymph was collected in capillary tubes from 
the lymph channels and tested with ferric 
chloride. Within a very short time after 
injection, positive tests were obtained. In 
fact, working as rapidly as possible, the very 
first specimen obtained gave a positive result. 
Furthermore, bits of the glands at distant 
points draining this area, also gave a positive 
test. In each dog the result was the same, 
which seems to show undoubtedly, the direct 


pathway through which the fluid is given off ’ 


in the process of concentration of the bile. 
It should be noted here that in such experi- 
ments as the above only those solutions can 
be used which will not react with the bile in 
such a way as to block the lymph channels. 
Thus ferric chloride reacts with the bile by 
forming a thick coagulum which completely 
blocks the lymph channels and makes its 
recovery impossible. 

This dehydrating action of the lymphatics 
of the gall bladder we believe to be important 
in infections of the organ itself and of the 
pancreas as well. The source of infections of 
the gall bladder has long been a mooted ques- 
tion. By some it has been considered blood- 
borne, by others duct-borne, and_ by: still 
others of biliary origin. It is our belief that 
the lymphatics are the chief connecting links 
between the members of the evil triumvirate 
of the abdomen, the appendix, gall bladder 
and pancreas. Infection starting in the 
appendix is carried by way of the portal 
system to the liver. This organ, as has been 
shown by Adami (49) and others, (50, 51 and 
52) acts as a filter to remove and destroy 
bacteria carried to it from other structures, 
‘ut when bacteria reach it in sufficiently large 
i\umbers, it fails to act completely and at first 
ittenuated, but living, organisms and finally 
ully virulent organisms enter the bile and 
re carried to the gall bladder. C. H. Mayo 
mphasizes the fact that the mucous mem- 
rane of the gall bladder is very resistant to 
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infection (5); so it is, but we believe that 
after bacteria gain entrance to the gall 
bladder through the bile they filter into the 
lymphatics of the fibromuscular layer and 
there set up inflammation causing a chole- 
cystitis. In the same way bacteria are carried 
from the wall of the gall bladder by way of 
the lymphatics to the glands around the head 
of the pancreas where they set up a lymphan- 
gitis and lymphadenitis. This causes a 
blockage of the lymph drainage of the pan- 
creas and a lymph stasis which later becomes 
organized and results in chronic pancreatitis. 
This explains why the pancreas is so fre- 
quently sterile when the seat of chronic pan- 
creatitis, a fact that has not been satisfactorily 
accounted for by the proponents of the theory 
of duct-borne infections of this organ. 
CONCLUSIONS 

1. That the function of the gall bladder is 
that of a concentrator of bile, which concen- 
tration is effected chiefly by the lymphatics. 

2. That the gall bladder is emptied of its 
contents,—if it is emptied at all through the 
cystic duct,—by pressure of adjacent, dis- 
tended and congested, organs during diges- 
tion, and by the milking action of the duodenal 
peristaltic waves, and that the rhythmic con- 
tractions of the gall bladder are of no impor- 
tance in this respect. 

3. That by means of the lymphatics infec- 
tions are carried from the gall bladder to the 
glands at the head of the pancreas, pro- 
ducing a lymphangitis and lymphadenitis and 
a lymph stasis which later becomes organized 
and results in chronic pancreatitis. 


BIBLIOGRAPHY 


1. Hurcuinson, W. Is the gall-bladder as useless as it is 
dangerous? Med. Rec., 1903, Ixiii, 770 773. 

2. Kemp, G. Functions of the mucous membrane of the 
gall-bladder. Proc. Royal Soc., Lon., 1856-9, viii, 

133-140. 

3. Mayo. C. H. Gall-bladder diseases. New York M. J., 
1916, Ciil, 433-430. 

4. Mayo, W. J. “Innocent” gall-stones a myth. , J. 
Am. M. Ass., 1911, lvi, 1021-1024. 

5. Mayo, C. H. The relative merits of cholecystostomy 
and cholecystectomy. Surg., Gynec., & Obst., 1917, 
XXIV, 281-284. 

6. PrersoLt, G. A. Human Anatomy. Philadelphia: 
J. B. Lippincott Co. 

7. Sweet, J. E. Communicated, not published. 

8. Doyon, M. Arch. de Physiol., 1893, xxv, 678-710. 





320 


9. 


10. 
Il. 


19. 


21. 


to 
nN 


38. 
39- 


40. 








SURGERY, GYNECOLOGY 


BAINBRIDGE, F. A., and Date, H. H. 
1905-6, xxxiii, 138-155. 

OxapA, S. J. Physiol., 1915-16, 42-46. 

FREESE, J. A. The force of contractions of the gall- 
bladder and the course of its motor and inhibitory 
nerve fibers. Johns Hopkins Hosp. Bull., 1905, xvi, 
235-237. 

Naunyn. Mitt. a.d. Grenzgeb. d. 
1904-5, XiV, 537. 

Mann, F’. C. The function of the gall-bladder. New 
Orleans M. & S. J., 1918-19, Ixxi, 80-92. 

Rost, F. Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1913, 
XXVi, 710-770. 

Sweet, J. FE. The surgery of the pancreas. Internat. 
Clin., 1915, iv, series 25. 

STARLING, E. H. Principles of Human Physiology. 
1920, p. 760. 

Leepe, C.S. Physiology of the gall-bladder. North- 
west. M. J., 1917, xvi, 298. 

FLEXNER, S. J. Exp. Med., 1897, ii, 413-425. 

Rous, P., and McMaster, P. D. The concentrating 
activity of gall-bladder. Proc. Soc. Exp. Biol. & 
Med. Yale Univ., 1920, xvii, 215-216. 

Nose, H. S. Cholecystectomy versus cholecystos- 
tomy. Ohio St. M. J., 1916, xii, 483. 

Jupp, E. S., and Mann, F. C. The effect of removal 
of the gall-bladder. Surg., Gynec. & Obst., 1917, 
XXIV, 437-442. 

Houtwec. Deutsch. Arch. f. klin. Med., 1912, 108 


J. Physiol., 


Med. u. Chir., 


255. 

Frencer, M. Achylia after cholecystectomy. Hosp.- 
Tid., 1919, Nov. 26, 1305; J. Am. M. Ass., 1920, 
Dec. 25. 

Bascock, W. W. Control of hyperchlorhydria and 
its consequences by cholecystogastrostomy. Med. 
Rec., 1920, Sept. 18, 476. 

PorRER, CUNEO, and DELAMERE. The Lymphatics. 
Translated by Leaf, 1904. 

Sabin, F. Human Embryology by Kiebel and Mall, 
li, 709-742. 

Bupce. Arch. f. Anat., etc., 1880 and 1887. 
Anat. 

RANVIER. Compt. rend. 1895-6; Arch. d’anat., 1897, i. 
Huntincton, G. S. Development of the lymphatics. 
Memoirs of Wistar Institute of Anat. and Biol., ! 
Lewis, F. T. Development of the liver. Human 

Embryology by Kiebel and Mall, p. 403. 

SupLerR, M. T. The architecture of the gall-bladder. 
Proc. Ass. Am. Anat., 1900, 177. 

DocreL, A.S. Arch. f. Anat. u. Physiol., 1899. 

Huser, G. C. J. Comp. Neurol., 1900, x, No. 2. 

Doyon, M. Etude analytique des organs moteurs des 
voies biliares chez les vertebrates. Thése Sc. Nat., 
Paris, 1894. 

HENDRICKSON, W. F. 
1808, ix. 

BREWER, G. E. Some observations upon the surgical 
anatomy of the gall-bladder and ducts. Contribu- 
tions to the Science of Medicine by the Pupils of 
Wm. H. Welch, 1900. 

DrEAVER and Asuuurst. Surgery of the Upper Abdo- 
men, ii, 316. 

MuscatTe..o, Arch, f. path. anat., etc., Berl. 

Buxton and Torrey. J. Med. Research, 1906, xv, 


Arch. f. 


Johns Hopkins Hosp. Bull., 


No. 1. 
Wootsey, W.C. Ann. Surg., 1915, Ixi, 291. 


49. 


69. 


NNN™ ~~ 
mewn 


“I 





AND OBSTETRICS 


WELLS and Jounson. J. Infect. Dis., 1907, iv. 

KIRMISSON and HERBERT. Bull. et mém. Soc. anat., 
Par., 1903, Ixxvii, 317-320. 

HERRING and Simpson. Proc. Royal Soc., Lond., 
Ixxviii, 455-497. 

ScamMMon, R. E. Anat. Record, 1916, x, 543-558. 

Sappey, P. C. Description et iconographie des 
vaisseaux lymphatiques. Paris, 1885. 

Mac teop. Physiology and Biochemistry in Modern 
Medicine. 3d ed., p. 115. 

Dicsy, K. H. Immunity in Health. Oxford Edition. 

Matt, F. P. Proc. Ass. Am. Anat., 1900, 185-192. 

Apamt, Geo. Latent infections. J. Am. M. Ass., 1899, 
XXXill, 1509-1514. 1572-1570. 

TraAmeBusti and Marruccr. Riv. 
chir., 1886. 

Corton. Sitzungsb. d. k. Akad. d. Wissensch., 1893, 
xxvii, Dec. 

PERNICE and SCAGLIOsI. 
1892, No. 34. 

CourtAbE and Guyon. Compt. rend. Soc. de biol., 
1904, Ix, 399. 

Dennis, W. A. Results of cholecystectomy. Minne 
sota Med.. 1920, Apr. 163. 

ARCHIBALD, E. A new factor in the causation of 
pancreatitis. Tr. Interrat. Cong. Med., 1913, 
Lond., ror4. Sect. viii, Surg. 21-27. 

BARKER, M. R. Med. Record, 1907, Ixxii, 555-558. 

ISENDRATH, D. N., and 


intern. di med. e 


Deutsche med. Wchnschr., 


DuniAvy, H. C. Surg., 
Gynec. & Obst., 1918, xxvi, 110-112. 

Jupp, E.S. Boston M. & S. J., 1916, clxxiv, 815-825. 

WERELIUS, AXEL. Suction-bulb action of the gall 
bladder. Surg., Gynec. & Obst., 1917, xxv, 520-521. 

Henprickson, W. F. A study of the musculature of 
the entire extrahepatic bilary system, including 
that of the duodenal portion of the common bile 
duct and of the sphincter. Johns Hopkins Hosp. 
Bull., 1898. ix, 221-232. 

Spaur, D. E. The gall-bladder. Lancet-Clin., 1899, 
xliii, 492-494. 

Dove. J. Observations on the function of the gall- 
bladder; is it not a secreting viscus? Stethoscope 
and Virginia M. Gaz., 1852, ii. 

Mann, F. C., and Foster. J. P. Am. J. Physiol., 1918, 
xlvii, 278-282. 

WEsTBROOK, R. W. Why not treat the gall bladder as 
we do the appendix? Long Island M. J., 1917, xi, 
178-183. 

REIMANN, S. P., and Macoun, J. A. H. Cholesterol 
content of blood in the gall bladder. Surg., Gynec. 
& Obst., 1918, xxvi, 282. 

HERRING, P. T., and Srupson, S. Proc. Royal Soc., 
London, 1907, Ixxix, series B, 517-532. 

Mitcue tL, W. T., Jr., and Strrer, R. E. Johns Hop- 
kins Hosp. Bull., 1916, xxvii. 

LarticAu, A. J. Studies from the Department of 
Pathology, College of Physicians & Surgeons, 
Columbia University, 1901-1902. 

Wuippte and Kinc. J. Exp. M., 1911, xiii, 115. 

DEAVER, J. B. Cholecystectomy vs. cholecystostomy. 
Surg., Gynec. & Obst., 1917, xxiv, 284-286. 

GuturiE, D. Interstate M. J., 1917, Aug., 763. 

Attson, I. P. Texas St. J. M., 1918, Dec., 281. 

Crite, G. W. Canadian M. Ass. J., 1917, Aug., 721. 

Porter, M.F. J. Am. M. Ass., 1917, Aug. 18, 518. 

Lunp. Boston M. &S. J., 1916, June 22, go9. 























MEYERDING: SARCOMA OF THE LONG BONES 


SARCOMA OF THE LONG BONES 


A Stupy oF MIcroscopicALLy PRovED CASsEs! 


By HENRY W. MEYERDING, M.D., F.A.C.S., RocHEester, MINNESOTA 
Section on Orthopedic Surgery, Mayo Clinic 


the long bones depends on the early 

recognition and eradication of the 
growth and on the prevention of metastasis. 
The successful removal of sarcoma by local 
excision or by amputation has been repeatedly 
demonstrated. Pulmonary metastasis through 
the blood stream is the most common com- 
plication; however, this may not occur for 
years, the patient meanwhile remaining in 
good health. The roentgenogram affords our 
earliest means of diagnosis of metastasis, but, 
unfortunately, when metastasis has occurred 
the prognosis is hopeless. 

That the problem of sarcoma of the long 
bones has not been solved, is obvious from 
the reports in the literature. Increasing per- 
centages of 5-year cures are being reported 
in cases of carcinoma, the result of emphasis 
placed on early diagnosis, radical surgery, 
and preventive therapeutic measures, but 
reports of cures following the treatment of 
sarcoma remain most discouraging. 

Future methods of treating sarcoma of the 
long bones may best be judged in relation to 
past methods and results. At a symposium on 
sarcoma of the long bones given before the 
Royal Society of Medicine in London in 1912, 
St. Bartholomew’s Hospital reported 61 
cases with 3 3-year cures, and St. Thomas’ 
Hospital reported 45 cases, with 5 3-year 
cures in cases of sarcoma of the giant-cell 
type. Escher, in 1920, reported from the 
University of Vienna 40 cases, with 6 patients 
living more than 2 years; Bloodgood, in 1920, 
reported 89 cases, with 4 patients living 5 
years; Coley, in 1919, reported 250 cases, 
with 31 patients living 3 years. In the Mayo 
Clinic from September, 1907, to September, 
1921, 470 cases were diagnosed sarcoma of 
the extremities; 168 (35.7 per cent) of these 
were sarcoma of the long bones. One hundred 
‘ine of the patients were operated on and a 
microscopic diagnosis was made of sarcoma 


Tie successful treatment of sarcoma of 


1Presented before the Clinical Congress of American College of Surgeons, Philadelphia, October 25, 1921. 


of the femur, tibia, fibula, humerus, radius, 
and ulna. Besides the 470 cases, there were 
18 in which a diagnosis of giant-cell tumor of 
the long bones was made at operation and 
from microscopic examination; these cases 
have not been included in the study, as we 
considered them benign (Figs. 1, 2, 3 and 4). 

All of the 109 patients were subjected to 
careful history taking and physical and 
roentgenographic examinations. Routine ex- 
aminations were made to exclude syphilis. 
Esmarch’s bandage was applied to prevent 
metastasis. The tumor was explored and a 
section examined microscopically before radi- 
cal surgical measures were undertaken. Fifty- 
nine (35 per cent) of the 168 patients were 
inoperable at the time of examination or they 
refused operation. Usually a consultation 
was held of two other surgeons and the exam- 
ining physician before amputation or opera- 
tion was decided on. In studying the cases, 
if any doubt existed with regard to the pre- 
vious interpretation, the material in the 
pathological museum was again examined 
microscopically by the consulting pathol- 
ogist. 

In 85 of the 1c9 cases the sarcoma was in a 
lower extremity. It was in the femur in 40; 
in the tibia in 27; in the fibula in g; in the 
humerus in 18; in the radius in 3; and in the 
ulna in 3. The left lower femur was involved 
in 27, the right in 22, the upper end of the 
left tibia in 17, and the right in 10. Figure 5 
shows the distribution, location, and type of 
the tumor (Table 1). 

The average age of the patients in the 
series was 26.7 years. Sixty-nine were males 
and forty were females. Twenty-seven of the 
males were more than 30 years; the oldest 
was 69 years and the youngest g. Thirteen 
of the females were more than 30 years; the 
oldest was 67 years and the youngest 4. In 
82 (75.2 per cent) the common age of occur- 
rence was between to and 40 years. 








Vig. 1. Foreign body giant-cell tumor. 


It is important to obtain a careful history 
with regard to pain, rapidity of the growth of 
the tumor, duration of symptoms, type of 
trauma, syphilis, disease of the bones, frac- 
tures, and previous treatment. The clinical 
history plays an important part in the differ- 
ential diagnosis. Family history showed 
tuberculosis in 9 of our cases and cancer in 7. 
The factor of occupation as an aid in diagnosis 
is illustrated by the following case. 


Case 1. (A81308.) <A horseshoer came to the 
Clinic for advice March 2, 1913, concerning ampu- 
tation for supposed sarcoma of the left femur. 
He had had pain for 18 months, and a roentgeno- 
graphic examination had been made and sarcoma 
diagnosed. Our roentgenograms showed periosteal 
thickening of the femur at the point where the horse’s 
hoof usually rested and from the clinical examination 
we were of the opinion it was a benign swelling due 
to occupational trauma. The femur was explored 
and no evidence of malignancy found. The patient 
was advised to give up his work and report later for 
examination. No sign of growth has appeared since 
then; it undoubtedly is a case of traumatic perios- 
teitis. 

TABLE I.—SARCOMA OF EXTREMITIES 
470 Cases—September, 1907 to September, 1921 


Cases 
Long bones (upper 33; lower 135) pemenreuwiaemse 168 
Long bones operated on (upper 24; lower 85) ; or 2? 
Long bones not operated on (upper 9; lower 50) ; g 59 
Small bones and soft tissue 302 
Small bones and soft tissue operated on ‘(upper 42; lower 113 155 
Small bones and soft tissue not operated on (upper 56; lower 91). 147 


Eighteen cases of giant-cell tumors of the long bones are not inc luied 
since all the patients are living and the condition is considered benign. 
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Vig. 2. After excision and autogenous bone graft. 


Trauma has been considered the cause of 
sarcoma of the bone; Gross gave it as a cause 
in 50 per cent of his cases and Escher in 39 
per cent. In our series, 58 patients (53.2 per 
cent) gave a positive history of trauma. The 
type of injury is significant. My experience 
leads me to believe that the single, hard, local 
injury is the type most often followed by sar- 
coma. Constant irritation causes traumatic 
periosteitis; a more severe injury often causes 
a subperiosteal hematoma which may under- 
go ossification rather than absorption. In 
Case 2 the patient gave a history of a severe 
local injury several weeks before the fracture 
occurred from a slight strain; this should have 
been suggestive of a pathological fracture. 
Zissell has suggested the possibility of sar- 
coma following fracture; he reported it in six 


TABLE Il.—SARCOMA OF THE LONG BONES 
Relation of trauma to the type of cell found—r1og cases 


Type Patients Patients with trauma 
Mixed-cell sarcoma............... : 52 9 (55.76 per cent 
Round-cell sarcoma. ... * ‘ ‘ 14 10 (71.42 per cent 
Osteosarcoma eee stave 15 7 (38.8 per cent 
Chondrosarcoma.... . ‘ 17 7 (41.17 per cent 
Fibrosarcoma. . . = ; RG leael 8 4 (50.0 per cent) 


TABLE IIL.—SARCOMA OF THE LONG BONES 
Relation of type of cell to age—1o9 cases 


Type Patients Average age (years 
Mixed-cell sarcoma : bee oases 52 24.73 
Round-cell sarcoma F et tle 14 25.85 
Osteosarcoma Oe A ‘ 18 25-4 
Chondrosarcoma ‘ , ~ 27.64 
Fibrosarcoma....... ih rasa aavaiora Ss 33.37 
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Fig. 3. Typical giant-cell tumor containing numerous 
foreign body giant cells. X1oo. 


cases. The significant relationship between 
trauma and sarcoma is further borne out by 
the localization of sarcoma in the parts most 
commonly exposed to trauma. In our series, 
78 per cent of the tumors were in the long 
bones of the knee, and 75 per cent occurred 
between the ages of 10 and 4o years, the time 
when injury is most likely to occur. In the 
first decade the tumor was around the knee, 
the site of common injury in children. The 
relationship of the type of cell in cases in 
which the history of trauma is positive is 
TABLE IV.—SARCOMA OF THE LONG BONES! 


Relation of age to location 1og cases, September, 1907 to September, 
1921 





| | Years 
| 
Pa- | Bone | More | Total 
tients | 1rto/} i to2r tog toy4gr to than 
| 10 20 30 Ke) 50 es 
| | 50 
| = 
| Right | 3 5 6| 3] 4 : 4 2 
19 Femur : | | 
| Left Bas 5 7 3 27 
| Right I 3 5 2  y 10 
27 Tibia | . | | 
| Left | a oe I I i 17 
|Right 2 I I I 5 
9 Fibula | - | 
| Left 2 I I 2 
|Right 5 I I 2 9 
18 |Humer- ; 
us Left 1 2 2 I o_ 
Right I I 2 
3 Radius | ; 
Left I : I 
Right 1 | 1 
3 Ulna : 
Left I _ 1 
109 10 34 29 19 II 6 109 


‘Diagnosis on operation and microscopic examination. 


Fig. 4. Medullary sarcoma of tibia containing tumor 


giant cells. a, Tumor giant cells; b, mitotic figure. X 500. 
shown in Table IT and the relation of age to 
the type of cell is shown in Tables III and IV. 

Case 2. (A269714.) A man, age 29, came to the 
Clinic May 1, 1919, with a swelling of the lower 
third of the left femur. Four months before he had 
received a severe injury in this area, and 6 weeks 
later the femur snapped as he stepped from a curb- 
stone. The fracture was reduced and roentgeno- 
grams showed good position. Subsequently in- 
creased swelling and the roentgenographic findings 
led to further consultation and the diagnosis of 
sarcoma, which was verified by exploration. Micro- 
scopic examination revealed round-cell sarcoma. 
The patient refused amputation. Radium locally, 
roentgen-ray to the chest, and Coley’s toxin were 
advised. The patient died 7 months from the date 
of his injury. The tumor had grown to an enor- 
mous size and had ulcerated. 

The symptoms in the 109 cases varied with 
the duration and location of the tumor. The 
most constant symptom was mild, boring 
pain, especially with the central or myelog- 
enous type of tumor. When the pain is 
severe it is usually the result of pressure on 
nerves and usually occurs in the periosteal or 
perforating central sarcoma. Fifty-five of 
our patients had dull pain, 12 had severe 
pain, 35 did not state the degree of pain, and 
7 did not mention pain. Local swelling and 
varying degrees of tenderness may persist 
from the time of injury. The initial swelling 
may subside, followed in a few weeks or 
months by a slow or rapid growth. If the 
growth is in the region of a joint, a secondary 
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Fig. 5. Type and distribution of sarcoma of the long bones. 
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Fig. 6. Mixed-cell sarcoma of the fibula. 


synovitis may result and tuberculosis may be 
suspected erroneously. Early evidence of 
disturbed circulation, as shown by enlarged 
veins over the tumor, is often a symp- 
tom and should be regarded as important. 
Such tumors occur most often in the region 
of the knee joint, and it is important to note 
that pain, if severe, is not relieved by fixa- 
tion. Joint motion is seldom impaired. 
Atrophy, therefore, does not occur early, 
and this fact, with the lack of relief by fixa- 
tion, is an aid in the differentiation of tubercu- 
losis. Further, patients continue to be up and 
around and are not disabled until either the 
tumor becomes large or pathological fracture 
has occurred. Not infrequently the patient 
walks into the physician’s office with a tumor 
so large that pathological fracture is immi- 
nent. Local heat is often noticed around the 
tumor, and when complicated by a postopera- 
tive sinus, leucocytosis, and fever, it some- 
times obscures the diagnosis. In 56 cases in 





Figs. 7 and 8. Periosteal sarcoma of the fibula with 
metastasis to the lungs. 





Fig. 9. Mixed-cell sarcoma of the tibia. 





Fig. 10. Fibrocystic disease of the upper left humerus. 


which there was a record of the blood exam- 
ination, the average leucocyte count was 
9,929; the highest count was 29,400. 


CASE 3. (A289 9738.) A girl, age 15, came for con- 
sultation September 17, 1919, stating that she had 
had influenza 9 months before, followed by fever 
and swelling in the upper left fibular area with 
slight pain, and loss of weight. She had been 
treated for several months by medication and exter- 
nal applications. Five months before a curettage 
had been done, and 3 months before a piece of bone 
had been removed. Examination revealed a sinus 
over a tumor, some local heat, hamoglobin 55 per 
cent, and leucocytes 18,400. Roentgenograms 
showed destruction of the upper third of the right 
fibula. The tumor was explored and found to be 
mixed-cell sarcoma. Tourniquet was applied and 
amputation performed. The patient has remained 
well for 2 years (Fig. 6). 

Loss of weight, pallor, and secondary 
anemia occur early or late, depending on the 
degree of malignancy, the time of metastasis, 
and so forth. If the patient has a cough he 
should be carefully examined for evidence of 
pulmonary metastasis, which so often is a 
complication. 

CasE 4. (A266000.) A boy, age 6, was brought to 
the Clinic for examination March 21, t919. He had 
had pain and swelling in the right leg for 14 months. 
Several exploratory operations had been performed. 
The child had a persistent cough which had fol- 
lowed an attack of influenza 4 weeks before. A large 
tumor was palpable in the calf of the right leg; the 
circumference of the leg was 12 inches, that of the 
left 7 inches. The superficial veins were prominent. 
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Fig. 11. Periosteal chondrosarcoma. 


The temperature was 100°, the pulse 118. Pri- 
mary periosteal sarcoma with metastasis to the 
lungs was diagnosed by the roentgenogram. The 
patient died within a few weeks (Figs. 7 and 8). 

The tumors, arising as they do from bone 
or periosteum, are always fixed; they are 
usually firm, with a gradually sloping, ele- 
vating edge rather than with the overlapping 
edge of an exostosis. Occasionally, on pres- 
sure, crepitus may be elicited. The differ- 
ential diagnosis of tuberculosis and sarcoma 
in a joint or close to a joint sometimes taxes 
the ability of the surgeon, and aspiration or 
exploration may be a necessary aid. While 
the symptoms of sarcoma are not character- 
istic, any tumor with persistent, dull, boring 
pain should make one suspect the condition, 
and if the growth is rapid and the superficial 
veins are dilated, malignancy should be sus- 
pected. Indeed, all growing tumors of the 
bone should be considered potentially malig- 
nant until they are proved benign. 

The most characteristic symptom was 
localized pain. In some, firm pressure dis- 
closed tenderness, and the consistency ot the 
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tumors varied. Central lesions of the bone 
are not likely to be palpable until late, when 
the tumor passes through the bounds of the 
cortex and is easily outlined. Periosteal 
tumors usually grow more rapidly and invade 
the soft tissues, and thus are more easily 
recognized. The venous engorgement over 
the area of the tumor is a valuable clinical 
sign; it is not often noted with benign growths. 
Local heat is usual and in some instances 
marked, although rarely accompanied by 
redness or pain sufficient to simulate a low 
grade inflammatory process, unless infection 
is present. 

A temperature of 1o1° is noted in some 
instances, usually in the late cases. Secondary 
anemia and loss of weight occur rapidly in 
the most malignant types of the growth, the 
patient usually succumbing to pulmonary 
metastasis. Glands are not usually involved, 
but they should always be examined. 

CASE 5. (A365027.) A man, age 37, registered at 
the Clinic August 9, 1921, complaining of pain in 
the right knee, which he had wrenched in a jump 
from a wagon in 1903. There was no locking nor 
swelling. Two operations had been performed with- 
out appreciable results. In 1919, he had contracted 
influenza, and the knee had become very painful 
and swollen. He was unable to extend the leg. 
His knee had become progressively worse, and he 
had been obliged to use crutches. On examination, 
the patient was found to be in good general condi- 
tion. The temperature, pulse, and blood pressure 
were normal. The enlarged right knee was markedly 
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Fig. 13. Osteosarcoma of the right femur. 


tender and painful; it was held at fixation of 160 
degrees. The urine contained an occasional pus cell. 
The hemoglobin was 70 per cent and the leucocyte 
count 11,600. The Wassermann reaction on the 
blood was negative. Destructive arthritis of the 
right knee, with considerable synovial thickening, 
was shown in the roentgenogram. August 13, the 
right knee joint was opened and a sarcoma of the 
periosteum of the mixed-cell type was discovered. 
The tumor had originated on the posterior surface 
of the lower part of the femur and had pushed its 
way through to the anterior part of the joint. The 
thigh was amputated, and roentgen-ray, radium, 
and Coley’s toxin were given. The patient returned 
in 2 months in excellent condition and is still under 
treatment. 


When the patient was examined in the 
Clinic it was believed that his condition 
might be tuberculous, with secondary infec- 
tion following influenza. He was warned, 
however, of the possibility of sarcoma, and 
his consent was obtained for an amputation 











Fig. 14. Round-cell sarcoma of the right humerus. 


if it should be necessary. The points of 
interest in the history of the case are that 18 
years before the knee had been injured; it 
had been operated on elsewhere twice. Dur- 
ing these years there was occasional stiffness 
and soreness in the knee. In 1919, following 
influenza, the knee became so swollen it 
could not be straightened. During the last 
6 months the pain had been much more severe, 
and for the last 2 months the enlargement 
had been rapid. Whether the old inflamma- 
tion had anything to do with the cause of the 
sarcoma is difficult to determine, but a few 
cases have been observed in the Clinic in 
which there was a long history of trouble of 
the knee joint and an apparently rapid devel- 
opment of sarcoma. So far as we could judge, 
the sarcoma in this case seemed to arise from 
the periosteum in the posterior part of the 
femur at just about the epiphyseal line. Pri- 
mary sarcomata of the synovia are rare, and 
this case would have been regarded as a pri- 
mary sarcoma of the synovia if the cross sec- 
tion of the specimen had not determined 
accurately its origin. 

The roentgen ray obviously is very import- 
ant in making a diagnosis and a prognosis 
of sarcoma of the long bones. It not only 
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Chondroma of the lower end of the femur. 


Fig. 15. 


reveals the location, size, and to a certain 
degree the structure of the tumor, but, more 
important, the earliest signs of metastasis to 
the lungs. 


Case 6. (A224326.) A man, age 23, came to the 
Clinic March 6, 1918, stating that he had been 
treated for lockjaw which had followed ulceration 
around a tooth 6 months before. About 1 month 
after this he noticed a swelling, without inflamma- 
tion, in the left upper tibia. Local applications and 
chiropractic treatments had been given. He had 
had some pain and had been unable to walk. The 
tumor had continued to enlarge. The synovitis 
present had been interpreted as due to bone infec- 
tion; there was no history of trauma. Roentgeno- 
grams taken at the Clinic revealed increased density 
in the upper third of the left tibia. Examination of 
the chest was negative. Syphilis was suspected, 
but Wassermann reactions were negative. The 
tumor was explored and a specimen excised. The 
pathologist did not find malignancy but suggested 
syphilis. Intensive treatment for syphilis was given 
for 3 weeks without benefit. One month after exam- 
ination the leg was amputated, and a mixed-cell, 
periosteal sarcoma was found. Radium, roent- 
gen-ray, and Coley’s toxin were advised. The 
patient returned to the Clinic in 9 months, com- 
plaining of slight pain in the left hip. Metastasis 
to the lungs and left hip was seen in the roentgeno- 
grams. The patient’s weight before amputation 
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Fig. 16. Hemangioma of the right humerus. 


was 134 pounds; at the time of the last examination 
it was 135 pounds. He died within the next year 
(Fig. 9). 

CasE 7. (A239524.) A boy, age 12, came for 
examination July, 1918, with aching, pain, and 
swelling in the upper third of the left humerus. 
Che arm had been severely injured 8 years before, 
possibly fractured. Two months before examina- 
tion it had been traumatized. The arm was freely 
movable, and without pain or tenderness; a thick- 
ening of the upper third of the humerus was appar- 
ent. The parents and the child were greatly alarmed 
because cancer of the bone had been diagnosed and 
a Berger amputation of the shoulder advised. A 
diagnosis of fibrocystic disease was made in the 
Clinic from the clinical and roentgenographic evi- 
dence and a conservative operation advised. The 
thin shell of cortex was broken through and a speci- 
men removed which verified the diagnosis; follow- 
ing this the wound was thoroughly curetted and 
closed without drainage. There was improvement 
in the bone as shown by the roentgenogram. The 
patient is alive and has good function more than 
3 years after operation (Fig. 10). 

Clinical signs of metastasis to the lungs 
appear long after the roentgenograms reveal 
the condition. The differentiation of perios- 
teal or central (medullary) sarcomata may 
isually be made by the roentgenogram, 
ilthough this differentiation is of doubtful 
value, malignancy and benignancy being the 

ital questions. Unfortunately, we are unable 
o detect metastasis until the tumors are 
irge enough to be shown by the roentgen- 
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Fig. 17. Same case as in Figure 16, 21 days after ex- 
cision and bone graft. 


ray (Figs. 11 and 12). Not infrequently 
operations are performed when metastasis 
has already taken place, thus giving the 
impression that the operation disseminates 
the tumor. Practically all patients ask, when 
exploration is advised: ‘But, doctor, will 
this spread the tumor?” 

The two principal types of sarcoma of the 
bones are the periosteal and the central 
groups. The periosteal sarcoma is the most 
characteristic in appearance; fine lines of 
calcium salts in bone cast shadows of in- 
creased density which radiate outward in the 
manner of the sun rays, more definite at the 
base and fading away toward the surface. 
Absorption of cortical layers of bone may 
occur at the base of the tumor. The outlines 
of such tumors are usually lost in the perios- 
teal structures so that the extent of the 
growth may not be judged accurately. At 
times this fan-like structure may be so faint 
as to be scarcely visible in the roentgenogram. 
Roentgenographic examination will not al- 
ways determine the point of origin; late 
tumors often show cortical and medullary 
destruction equally, and the fine radiating 
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18 Chondrosarcoma of the left femur. 
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lines are absent; apparently growth is too 
rapid to permit the formation of bone, the 
tumor passing rapidly into the soft tissues 
before this occurs. 

In some cases of large osteosarcoma a 
slight crepitus may be palpated and_ the 
roentgenogram reveals a fine line of bone at 
the margin (Fig. 13). The central type of 
tumors more often shows undifferentiated 
body structures which cast only slight shad- 
ows and an irregular, hazy border with a 
tendency to invade tissues in all directions, 
making it impossible at times to differentiate 
the growth roentgenographically from  car- 
cinoma (Fig. 14). Some osteosarcomata 
throw a more dense shadow, appearing either 
as a solid bony or heavily mottled mass with 
irregular definite outlines. While the roent- 
gen-ray is invaluable in showing the location 
and extent of lesions, and may even suggest 
the type of the cell structure, too much reli- 
ance must not be placed on such interpreta- 
tions, since extremities may thus be needlessly 
sacrificed. 

Case 8 (A16792.) A woman, age 53, Was exam- 
ined August, 1916. She complained of nervous 
indigestion, insomnia, rheumatism, and lameness of 
the left knee. Lameness and stiffness had been pres- 
ent for 7 years, although there was no limitation of 
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Patient 


lig. 19. Recurring chondrosarcoma. 
5 years alter amputation. 


motion, no deformity, or tenderness. A diagnosis 
of sarcoma had been made elsewhere, and amputa 
tion of the hip had been advised. The urinalysis 
was negative; the hemoglobin was 80 per cent; 
the leucocytes, 5,200. The tonsils were enlarged 
and contained septic material. Roentgenograms 
showed the presence of a tumor in the lower end 


of the left femur. Other roentgen-ray findings 
were negative. August 18, the tumor was ex 


plored and found to be a chondroma. Radium 
was used. April 5, ror7, the tumor was curetted 
and the cavity filled with fat from the abdominal 
wall. The patient has been walking now for 5 years. 
Thus far there is no clinical or roentgenographic 
evidence of recurrence (Fig. 15). 

The roentgenographic appearance of metas 
tasis to the lungs varies slightly; usually 
there are distinct circular areas of increased 
density, depending on the extent and number 
of growths. 

TREATMENT 

When a tumor of the bone is suspected of 
being malignant, roentgenograms of th 
chest are made routinely. The cough, with 
evidences of increased intrathoracic pressur¢ 
appear too late to be of diagnostic value 
Metastasis to the glands or to other struc 
tures of the body should be ruled out ii 
possible. The extent of local growth is then 
determined. After all possible means hav 
been taken to rule out metastasis and syphilis 
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TABLE V.—SARCOMA OF THE LONG BONES 


Relation of type of cell found to duration of disease in total number of 
deaths—fifty-five cases 























Average Average | Average 
duration | length of | total dura- 
Type Patients | of disease, | life after tion of 
months | operation,| disease, 
months months 
Mixed-cell sarcoma. . . 27 7.7 22.48 29.55 
Round-cell sarcoma. . . 9 10.8 8.6 19.5 
Osteosarcoma........ 8 2.5 7.2 9-5 
Chondrosarcoma...... 7 39.42 19.57 59.0 
Fibrosarcoma....... . 4 9.25 30.25 39.5 





the type of treatment must be considered. 
The rapidity of growth and the duration of 
symptoms are important. The tumor should 
be explored before the limb is amputated. 
Many radical operations have been per- 
formed and limbs needlessly sacrificed because 
of failure to explore. With a tourniquet 
applied, exploration may be safely accom- 
plished and the macroscopic and microscopic 
appearance noted. 


CasE 9g. (A359780.) A man, age 58, came to the 
Clinic May 31, 1921, complaining of pain and swell- 
ing in the upper third of the right humerus of 6 
months’ duration. He remembered that 20 years 
before, a similar pain followed an injury and he was 
treated for neuritis. Just before the present attack 
he had twisted his shoulder. He came for consulta- 
tion because sarcoma was suspected. Exploration 
was performed and the condition was diagnosed 
hemangioma. The upper half of the humerus was 
excised and an homogenous bone graft implanted. 
The patient recovered satisfactorily, and returned to 
his work as a clerk (Figs. 16 and 17). 


If metastasis is ruled out the treatment 
may be determined to a certain extent by 
the duration, site, and extent of the lesion. 
If the treatment is non-operative, Coley’s 
toxin, radium, and roentgen-ray is admin- 
istered. If it is surgical, the growth is de- 
stroyed locally by cautery, by excision, by 
excision and cautery, or by amputation, fol- 
lowed by non-operative measures. As I have 
stated, it is important to make a diagnosis 
carly and remove the tumor, in the hope of 
preventing local recurrence and metastasis. 
Sixty-six of the 10g patients treated had 
amputations, 19 had excisions and cautery, 

nd 24 had local operations of various types. 
larly in the period of the growths, local 
operation may appear satisfactory and pa- 

‘nts may refuse amputation. Later the 

riousness of the condition impresses them, 
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TABLE VI.—SARCOMA OF THE LONG BONES; ONE HUN- 
DRED NINE PATIENTS OPERATED ON 


One patient died in hospital (mortality—o.9 per cent) From Septem- 
ber 1, 1907 to September 1, 1921 




















Patients Per cent 

Living. . Tee eT TT Te eT 47 43.11 
Dead. joeeks ake es Robeveess 55 50.4 
omy ae ia chines Means 7 6.4 

Patients Living 
Lived 5 years or more. .. 14 29.78 
Lived 4 to 5 years. & <8 «ivan 
Lived 3 to 4 years. > © <duvwa 
Lived 2 to 3 years. pou . © @onan 
Se | Aad Ceara eee aries « S © «ze 
Lived less than 1 year. . re ee er 18 38.290 

Patients dead 
Lived 5 years or more...........+.+00+5 4 7.27 
ND ry er creer S oF  séens 
Eee er S £ sence 
eas ase...» -->- ‘ikiaeeabede 9 rr 
Lived less than 1 year. pi Reamer 31 56.36 
Date of death not stated. . eehim eee 2 ibm 

All patients 
Lived 5 Yell OF MOTE... 2.2... ccccsccvsees 18 16.51 
RE en o5.0. a0: 6b erdvensswes I Seu 
Lived 3 to 4 years. . ce uaw a abe Re aee 6 5.5 
Lived 2 to 3 years.. anes ahewaeeKeae S = sets 
Lived 1 to 2 years.......... paNecaueens 17 15.59 
Lived less than 1 year.................. 49 4.905 
Date of death not stated ee : 2 
Not traced ......... —_ 


or the tumor may be large enough to be 
troublesome, and patients may wish to have 
the operation performed in spite of the hope- 
less prognosis. Amputation is preferred in 
such cases, since many patients may remain 
active in their environment until metastasis 
causes a rapid end, instead of being bed- 
ridden with a slowly destroying neoplasm 
(Figs. 18 and 19). 

The average length of life in relation to the 
type of sarcoma is shown in Tables V. and VI. 

Some surgeons recommend disarticulation 
of the limb close to the trunk, with removal 
of the origin of muscle whenever possible. 
However, the failure to prevent metastasis, 
and the increased mortality seem hardly to 
justify such procedure until further statisti- 
cal evidence of cure has been produced. Local 
excision, followed by cautery and radium to 
prevent recurrence and roentgen-ray and 
Coley’s toxin to prevent metastasis, may give 
good results in selected cases. In my expe- 
rience, amputation and closure without drain- 
age is the most certain means of disposing of 
the tumor. Local application of radium, 
roentgen-rays over the chest, and Coley’s 
toxin are advised following operation. It is 
difficult to ascribe a definite value to any one 
therapeutic measure when several are being 
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used. I advise treatment by roentgen-ray 
following operation in order to obtain diffu- 
sion of the radiation as uniformly as possible 
in the chest and in areas of most probable 
metastasis, whether there is or is not evi- 
dence of metastasis, since this cannot be 
proved until it has resulted in a growth 
of sufficient size and density to cast a 
roentgenographic shadow. During or fol- 


lowing radium and roentgen-ray treatment, 
Coley’s serum is recommended. 


SUMMARY 


1. Thirty-five per cent of the patients 
were inoperable or refused operation. In 
many instances undoubtedly early diagnosis 
would have given the patients a chance for 
cure. 

2. Thirty-two of the 35 patients who died 
had amputations. The average duration of 
the disease at the time of their examination 
was 7.34 months, and they lived an average 
of 14.5 months after operation. The average 
duration of life of the 32 patients was 21.9 
months. One patient who had a fibrosar- 
coma was examined g months from the onset 
of the disease and lived 36 months after 
operation, a total of 45 months, the longest 
duration of life in those who have died fol- 
lowing amputation. 

3. The most malignant sarcomata in the 
series of 32 patients were the osteosarcomata. 
Eight of these patients, the average duration 
of whose symptoms was 2.5 months before 
examination, lived 7 months after operation, 
a total average of 9.5 months. 

4. Ten patients have died who had had 
excision and cautery. The average duration 
of symptoms was 6.6 months, the average 
duration of life after operation, 28.2 months, 
and the average length of life from the time 
of the onset of symptoms, 34.8 months. One 
patient with osteosarcoma, who was exam- 
ined 2 months after the onset of the disease, 
died 6 months after a local operation. Five 
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patients treated by excision and cautery died 
of pulmonary metastasis. 

5. Twenty-one (31.8 per cent) of the 66 
patients in the series who had amputations 
are reported to have died of metastasis to the 
lungs. The average length of life of these 
patients was 21.9 months. 

6. The value of microscopic proof of 
malignancy of tumors of the long bones is 
obvious, inasmuch as the fate of an extremity 
may depend on such proof. If any doubt 
exists with regard to the character of the 
tumor, section from various portions should 
be examined. 

7. A diagnosis should be made only after 
thorough clinical, physical, and roentgeno- 
graphic examinations have been made, and 
even then can not always be determined until 
an exploratory operation and microscopic 
examination rules out giant-cell tumor, chon- 
droma, fibrocystic or cystic disease, syphilis, 
and osteomyelitis. The principal points to 
be decided before operating are malignancy, 
metastasis, and the extent of bone involved. 
With early diagnosis, with eradication of the 
tumor, with care to exclude patients with 
metastasis, and with the use of radium, 
roentgen-ray, and Coley’s toxin, prolongation 
of life may be looked for following operation. 
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By ASTLEY P. C. ASHHURST, M.D., F.A.C.S., PHImADELPHIA 


said jocosely (if so august a mind can be 
said ever to have descended to jocose- 
ness), that you could put a man to the torture 
and still he would not be able to tell you what 
a tumor was. Now it has been my fate to sit 


|: is narrated of Virchow, that he once 


before you all this evening in torture, knowing : 


full well that I was appointed to open this dis- 
cussion on sarcoma, yet being perfectly well 
aware of my incompetence to discuss it in the 
presence of such recognized authorities as are 
with us tonight. 

And yet I may say this: that surgeons 
know a great deal about tumors in general 
and about sarcomata in particular, in the 
same way that there existed about syphilis an 
immense fund of information derived from 
clinical observation and study, long before 
the cause of that disease was known. Note 
for instance the many advances in our knowl- 
edge about tumors since the days of Virchow: 
first perhaps, should be placed the doctrine of 
anaplasia, as deduced by Hansemann (1897); 
then there is the classification of tumor cells 
according to their derivation from the primary 
embryonal layers, as _ totipotential, pluri- 
potential, and unipotential, for which, accord- 
ing to Adami, we are indebted to Barfurth; 
then we have the doctrine of the equivalence 
of the connective tissues, endothelium, lym- 
phatic, mucous and fatty, cartilage, and bone- 
marrow (Malherbe, 1904), which really is not 
in opposition with the doctrine of the speci- 
ficity of tumor cells as taught by that genius 
of French pathologists, Bard (1899). 

These, you will say, are mere theories; 
and it is true enough that they are mere 
‘theories. But, after all, are theories of no use? 
What would thinkers have done through so 
many years without the theory of gravitation? 

\nd yet we are now informed that this theory 
false. But everyone must recognize, in the 
ience of medicine as in the more exact 
iences, that it is imperative to have theories 
some kind on which to hang our ideas, and 

y which to classify our thoughts. So it is for 


! Presented before Clinical Congress of American College of Surgeons, Philadelphia, October 24-28, 1921. 


these purposes that I venture to think that the 
theories I have mentioned are still of use in 
surgery today. 

It may be admitted that any cell in the 
body may give rise to a tumor. We know 
that some cells frequently give rise to tumors, 
as epithelial and connective-tissue cells; we 
know that others very rarely if ever take on a 
neoplastic character. But actually there is 
scarcely any cell in the body from which 
some student does not think he has observed 
a tumor developing. I am informed, for 
instance, that one recent investigator thinks 
he has discovered a tumor formed from 
erythrocytes, red blood cells. Though others 
may not agree with his conclusions they 
must admit that in theory the thing is pos- 
sible. 

Now we may with advantage go one step 
further in our theorizing, and admit that 
every cell which may produce a tumor may 
produce a tumor of embryonal, of inter- 
mediate, or of adult type. The tumors of 
adult type, which were called by Virchow, and 
lately by C. P. White, histiomata, are those 
which resemble (resemble, I say, but do not 
actually reproduce) the normal tissues; those 
in which no formed tissues develop are named 
cytomata, and in them the cells remain of 
embryonal type forever, and these tumors are 
malignant. But in accordance with the 
dictum Natura non facit saltus, there must 
also be recognized tumors which are neither 
histiomata nor yet cytomata, which are 
neither benign nor yet malignant, but inter- 
mediate in type. And these are the tumors 
which are the bane of the surgeon, for the 
pathologist merely replies, “I don’t know,” 
to all queries as to the prognosis as deduced 
from histological study. Thus it is easy to 
recognize the fibroma as a tumor of adult type 
derived from fibroblasts, and a spindle-cell 
sarcoma as a tumor in which the fibroblasts 
remain of embryonal type forever; but when 
some of the sections show fibrous tissue form- 
ing and others show cells of sarcomatous 
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nature, it is impossible to say that the tumor 
is either strictly benign or decidedly malig- 
nant. 

In the realm of bone tumors particularly, 
are growths to be found about which no 
consensus of opinion exists among patholo- 
gists; and you have heard much tonight about 
the malignancy of true osteogenic sarcoma 
and the benignancy, relative or absolute, of 
the giant-cell sarcoma better called the 
myeloplaxoma of Eugéne Nélaton (1860) or 
the myeloma of Malherbe (1904). 

Now in regard to the term osteogenic 
sarcoma I desire to say this: osteogenic 
means bone forming; and if a sarcoma in bone 
forms bone, the more bone it forms the more 
benign must the tumor be, because according 
to the theory of anaplasia the fibroblastic 
cells are developing to their adult type, and 
are forming a tissue. Either, therefore, the 
theory of anaplasia is wrong, or the term 
osteogenic is poorly chosen to describe a very 
malignant form of tumor. The most malig- 
nant form of tumor in bone should be one in 
which the embryonal type of bone cell was 
best preserved. Such tumors have for 
generations been called round-cell sarcomata; 
though some modern pathologists exclude all 
‘small round-cell sarcomata”’ as being really 
of lymphatic and not of osseous origin, and 
consider all “large round-cell sarcomata”’ 
really to be composed of fibroblastic cells 
very immature in type. 

But it need not surprise us to learn that 
many a tumor might grow in bone and yet 
have no pathogenetic relation to the bone 
proper. For there are all the marrow cells in 
bone none of which has any necessary relation 
to osseous tissue, and yet these cells do, 
according to some authorities, act as the focus 
of tumor formation. In some of the lower 
forms of life, the marrow is not found within 
the bones (indeed these particular forms of 
life do not have any bones); but it is arranged 
as it were in glands which discharge their 
products into the blood stream, much as in 
the human body the secretions of the lymph 
glands are so discharged. 

Now, it seems to me that the question of 
most interest to us tonight is whether any of 
the forms of sarcoma of bone, as we under- 
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stand that term, are tumors which arise from 
marrow cells (and these after all are con 
nective-tissue cells), or whether we musi 
confine the term sarcoma to tumors which 


are developed from osteoblasts and th: 
derivatives of these latter. Is there not 
something lucid and simple in the theory oi 
Malherbe about these sarcomatous tumors: 
Namely, that since the original indifferent 
connective-tissue cells may, in the course of 
their development, form either bone or mar- 
row, or for the matter of that cartilage, lym- 
phatic, endothelial or fatty tissues, so the 
adult type of tumor may conform to the 
type of any of these tissues, according to the 
manner in which the cell develops. Thus he 
recognized the giant-cell sarcoma, which he 
named myeloma, as the adult (benign) tumor 
of bone marrow; the fibrosarcoma growing in 
bone marrow he recognized as the embryonal 
(malignant) tumor of bone marrow, and 
named it myelosarcoma. Certainly we occa- 
sionally see also tumors of intermediate type 
in bone marrow which are neither certainly 
benign nor absolutely malignant. And though 
the adult types of fibroma, lymphoma, and 
endothelioma are rare or unknown in bone, 
yet chondroma and osteoma (at least in the 
form of exostoses) are frequent; and we may 
with propriety name tumors of the inter- 
mediate type fibrosarcoma, chondrosarcoma, 
or osteosarcoma, implying that some at least 
of the tumor cells develop sufficiently to give 
a tissue characteristic to the growth; while 
the purely sarcomatous tumors we may per- 
haps still be allowed to name according to the 
predominant type of cell, round-cell sarcoma 
or spindle-cell sarcoma. 

But these questions of pathogenesis must, 
for the present, be left unsettled, until 
continued pathological research sheds mor 
light on the subject. 

In regard to the question of conservative 
treatment of bone sarcoma, so ably advocate: 
by tonight’s speakers, I may be permitted t 
quote what I wrote nearly 10 years ago 
“The usual advice is to do amputation a 
early as possible, the limb being removed a 
the nearest joint above the disease. But t 
one who considers the ultimate results, it i 
questionable whether anything is gained b: 





























this but relief of pain. Internal metastases 
must often be present when the patient first 
comes to the surgeon, since they appear with 
such uniformity even after removal of the 
limb; and local recurrence is so apt to follow 
excisions or amputation in continuity, that 
there is no class of cases so disheartening.” 
These statements apply to undoubted sar- 
comata of bone. But even in what appear to 
be highly malignant forms of growth, I now 
believe it proper to incise the tumor and 
secure some tissue for microscopical study: 
if the diagnosis of great malignancy is justi- 
fied, the exploration will do no harm; if it 
proves wrong, a life as well as a limb may be 
saved by proper treatment. 

For the benign myeloma, I am firmly con- 
vinced that amputation is rarely justifiable. 
Evacuation of the tumor and complete 
removal of its contents, with crushing in of 
its walls if the tumor is small, or transplanta- 
tion of bone if the tumor is large or if a 
pathological fracture demands fixation, seems 
to me the method of choice. I am opposed to 
leaving to themselves, unexplored, what are 
thought to be benign tumors, because re- 
covery will seldom take place without the aid 
of evacuation by the surgeon, and if the 
tumor is of the intermediate type, prompt 
operation may prevent it from becoming 
malignant; and many of these benign tumors, 
especially in adults, have an undoubted ten- 
dency to undergo malignant change. 
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In tumors of the intermediate type I be- 
lieve that a conservative operation (evacua- 
tion) should be first adopted; local radical 
excision is indicated for recurrences, or even 
amputation in cases where truly radical 
excision would leave a useless limb or endanger 
the life of the patient. 

I am sure it is proper to employ Coley’s 
mixed toxins in all forms of bone sarcoma. His 
own results speak for themselves; and my own 
experience, though comparatively very limited, 
has taught me that their use may not only 
prevent but actually cure recurrences of 
tumors belonging to the intermediate type. 
As to radium, it appears to me that its true 
value has not yet been determined. 

As regards the question of pathological 
fractures, I do not regard it as of great impor- 
tance. I have seen pathological fracture in 
highly malignant sarcoma, and as the first sign 
of desease in osteomyelitis and in metastatic 
carcinoma, as well as in the benign bone cyst 
and in myeloma. It is a complication of the 
underlying disease, but does not alter the 
prognosis nor the indications for treatment. 

There are so many questions still to be 
answered in connection with sarcoma of the 
long bones that it is well for us to be here 
gathered together in public to acknowledge 
our ignorance and to plan means of increasing 
our knowledge. For is not life short while the 
Art is long? Is not the occasion fleeting, 
experience fallacious, and judgment difficult? 


THE REGISTRY OF CASES OF BONE SARCOMA 


By E. A. CODMAN, M.D., F.A.C.S., Boston 


Chairman of Committee on Registry of Cases of Bone Sarcoma for the American College of Surgeons 


sent as a circular to every member of the 
American College of Surgeons: 


Dear Doctor: Have you any living cases of bone 
sarcoma? I include in this question, recent cases 
which are now under treatment and also any cases 
which you may consider as having recovered. 

I have a patient with a sarcoma of the ilium, who 
is having treatment with radium, and I am most 
anxious to get in touch with other surgeons who 


|: August 1920, the following letter was 





have similar cases, whether of the ilium or of other 
bones, or whether their treatment is by surgery, by 
Coley toxins, by radium, or by other agencies. 

Dr. Bloodgood and Dr. Ewing are joining me in 
this investigation, and it is our intention to keep a 
file of all living cases in which the diagnosis is 
reasonably certain, and to send to each surgeon who 
contributes a case, a duplicate file of all the others. 
In this way each case will have the benefit of the 
experience of the rest. We feel that surgery has 
perhaps been a failure in such cases, and that today, 
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radium should be considered as offering more hope 
than surgery, at least in some cases where the posi- 
tion of the growth makes amputation too great a 
sacrifice. 

Cases known to have died cannot be included in 
the investigation at present, but we should be glad 
to correspond with any surgeon who has (or is willing 
to do so) collected data about the past cases in his 
clinic or neighborhood, for it is important to con- 
firm or disprove the conclusions from Bloodgood’s 
series, i.e., that the periosteal infiltrating form has an 
almost universally bad prognosis, and the giant-cell 
medullary type an almost universally good one. We 
must also standardize the pathological nomencla- 
ture. 

For the purpose of this investigation, cases which 

are diagnosed as sarcoma from the clinical data and 
the X-ray, without the removal of a pathological 
specimen, must be accepted, for, as in our case, it 
may seem best not to incise on account of the 
danger of provoking metastases. It may prove best 
to make this a rule, for apparently radium cures the 
benign forms and the limb is not needlessly sacri- 
ficed; and if the malignant forms, almost as a rule, 
recur rapidly in the lungs, whether amputation is 
done or not, it may be well to save the limb, if the 
growth can be held in check by radium. 
‘ We feel that these cases are too rare for each 
individual clinic to work alone, and that the plan 
outlined will bring before surgeons in general, in the 
most rapid possible manner, the facts as they 
develop. 

If you can contribute one or more cases _ please 
send me a very brief description of each, and I will 
write you in greater detail about the plan above 
suggested. (Signed) E. A. Copman, M.D. 


The ensuing correspondence developed the 
fact that many other surgeons were interested 
in the problem of bone sarcoma. One hundred 
and seventy-one wrote giving brief descrip- 
tions of cases which they believed to be bone 
sarcoma and three hundred and forty-five 
even took the pains to reply in a negative 
way, and expressed interest in the investiga- 
tion. 

A list of those who contributed cases was 
sent to each contributor, together with short 
abstracts of the cases reported. It was 
intended to keep up this plan and as each new 
case was reported, to send to the one who 
reported it, the list of all the others, in this 
way keeping all surgeons in charge of living 
sarcoma cases in touch with one another. 
Furthermore, our plan provided a mutual 
discussion of pathological material for Dr. 
Ewing and Dr. Bloodgood were willing to 
state their opinions on sections as a starting 
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point for discussion. These opinions were 
of course tentative as the full data and com- 
plete examination of the cases could only be 


. obtained by the individual surgical attendants 


of each case. However, with a brief history, 
X-rays and slides or tissue, a reasonable guess 
could be made as to diagnosis and prognosis. 
At any rate, the effort to diagnose and prog- 
nose on the data received has led to much 
interesting discussion in many laboratories 
and clinics. It has been made clear that the 
histological examination of tissue from bone 
tumors is subject to widely different interpre- 
tations. The terms used for the varieties of 
bone tumors are understood differently in 
different places, and even if there is a fair 
agreement among pathologists, there cer- 
tainly is a very vague conception of the 
meaning of these terms in the minds of most 
surgeons. 

Unfortunately, the particular patient in 
whom we were especially interested died on 
November 27, 1920. An autopsy showed that 
the bone tumor was a metastatic carcinoma, 
instead of a sarcoma. However, since the 
investigation had been started and a con- 
siderable amount of data collected it seemed 
a pity that other patients with sarcoma should 
not have the benefit of it. So it occurred to 
us to continue this clinical research as a 
permanent Registry of Bone Sarcomata. We 
had been gradually organizing such a registry 
(somewhat handicapped by expense), when 
some of those whom we had interested in it, 
suggested to the regents of the College that 
they should take the plan over as a part of 
the work of the College. This was done at 
the meeting in Philadelphia last October, so 
that the registry has now become a kind of 
committee responsible to the College and 
financed by it. It remains to be seen whether 
the members of the College will be interested 
enough in the plan to register the cases of 
bone sarcoma which occur in their practices. 
These cases are the units on which the registry 
must build in order to succeed. 

Cases of bone sarcoma are a favorable class 
of cases to test the possibility of a national 
clinical research of this kind. They are so 
rare that it can never be a serious burden for 
any surgeon to report all those he may see. 
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These cases have a peculiar interest to most 
surgeons because they are usually conspicuous 
tumors, often of large size. Such a case in a 
hospital attracts everyone’s attention and 
interest. Owing to the bad prognosis they 
are apt to go from hospital to hospital in 
search of optimism. Having seen a case, one 
usually remembers it, but seldom knows of its 
outcome. Thus each case is often seen by 
many doctors, none of whom knows the 
whole story. Even large hospitals have so few 
cases that their total number forms a small 
and unsatisfactory group for study. 

Then too from the patient’s point of view, 
a research of this kind is greatly needed. Ow- 
ing to our ignorance of the various patho- 
logical entities sometimes called bone sarcoma 
and our ignorance of the results of different 
forms of treatment on the different varieties 
of lesions, no surgeon is today in a position to 
give very positive advice to these patients. 
Few individuals studying bone sarcoma have 
collected many cases to draw conclusions 
from, and each may be biased by his own 
predilection for some particular treatment. 
Certainly from the patient’s point of view we 
cannot begin too soon to register each case. 
Each future patient with this condition must 
endure some experiment whether he wills it 
or not. Shall we not give them the benefit of 
each other’s experience at least? How slowly 
and unscientifically this absolutely necessary 
series of experiments is being carried on at 
present! Limbs are being unnecessarily 
sacrificed, lives lost by procrastination, pain- 
ful burns endured and distressing toxic 
phenomena borne with little effort being made 
to record and study the results. The public 
would be horrified if a laboratory was plan- 
ning such an aimless and cruel series of experi- 
ments by hundreds of different experimenters 
who were not even intending to record their 
experiments so that their errors might not be 
repeated. 

Under the existing conditions we cannot 
prevent this aimless experimentation which is 
bound to occur under our very eyes. Patients 
with bone sarcoma will be found occasionally 
in every part of the country. Inevitably the 
poorer ones will have to be treated by their 
local physicians or surgeons who will do the 
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best they can under the existing circum- 
stances. The ones who happen to have 
money will have to take their choice among 
experiments with radium, X-ray, Coley 
toxins, or radical and conservative surgery. 
Even the richest who may flit from expert to 
expert will have little advantage over the 
poorest who go from clinic to clinic or from 
“quack”? to “quack.” Every patient rich 
or poor is willy-nilly “experimental mate- 
rial.’’ Shall we not at least make some record 
of this inevitable series of experiments, as our 
inexorable “civilization”? marches onward? 
It is far from the writers’ mind to lose sight 
of the fact that the same argument applies 
to many other rare diseases. Life is too short 
and time too fleeting to permit us to record 
every instance of a rare disease, but we can as 
a profession concentrate on this one. The 
regents of the American College of Surgeons 
have adopted this registry and we may count 
on their wisdom not to overload us with too 
many others—particularly as in their own 
clinics they will each have to set an example! 


THE PLAN OF WORK 


It seems fair to ask every physician or sur- 
geon who starts any form of treatment on a 
patient whom he supposes to have a bone 
sarcoma, to record the case with us as soon 
as he institutes treatment. He will, of course, 
have had X-rays taken. If he will forward us 
two good X-ray prints and a brief history, the 
case will be registered, whether an operation 
is planned or not. If an operation is done we 
want some tissue and will section it and 
send him a report of our diagnosis and progno- 
sis. In return for this we trust he will keep us 
advised of the success or failure of whatever 
treatment he sees fit to give. We will gladly 
give such advice as we can if he desires it, 
but we recognize that the treatment of bone 
sarcoma is in such an unsatisfactory stage 
that no authoritative advice can be given. 
However, we can tell him what treatment 
similar cases are, at present, having and how 
it is succeeding. 

This simple plan is the basis of the registry. 
The method of procedure is as follows: Corre- 
spondence, data and tissue should be sent 
to the registrar at 227 Beacon Street, Boston, 
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Massachusetts. Through the courtesy of the 
pathological department of the Harvard 
Medical School, the tissue will be sectioned 
and stained and an immediate report made, 
if requested. The history with the sections 
and X-ray prints will be forwarded in turn 
to Drs. Ewing and Bloodgood for their 
opinions on diagnosis and prognosis. The 
registrar on receiving these opinions will 
send copies to the doctor registering the case 
and answer any questions he may have 
about similar cases. At least once a year 
thereafter, the registrar will enquire as to 
the condition of the patient. 


PUBLICATION 
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will publish from time to time statements 
from the registry and devote a page of its 
issue each month to this purpose. The data 
collected will be at all times available to 
those who have registered cases, either for 
personal study or for use as material for 
scientific papers on this or kindred subjects. 
The Harvard Medical School has temporarily 
provided a room for the storage of specimens 
and other data. 


FUTURE PLANS 

Eventually the data and material collected 
by the registry will be placed in the new 
museum of the American College of Surgeons. 
Pending the completion of their building the 
collection may be sent temporarily to other 
institutions for the study of other patholo- 
gists. It will accumulate like a snow-ball, 
leaving education in its path. It is already 
of considerable educational value and if each 
surgeon of the country contributes his bit it 
will soon be worthy to place in the museum 
at Chicago, as a new kind of exhibit. It 
will be the first perpetually “up-to-date” 
museum collection, for it will always be deal- 
ing with “current” cases as well as recording 
past ones. 


THE NOMENCLATURE OF BONE SARCOMA 
Probably one of the reasons that what little 

knowledge in regard to bone sarcoma medical 

science at present possesses, is so poorly 


diffused among surgeons and pathologists, is 
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the confusing nomenclature which has arisen. 
We do not use the same terms for the same 
clinical entities. It has been customary 
among pathologists to use descriptive terms 
to qualify the general term sarcoma. These 
terms are in the main “tissue” terms or 
“cell” terms. The “tissue” terms refer to 
the preponderance of elements of tissue seen 
either in the gross specimen or in the micro- 
scopic slide, e.g., fibro, osteo or osteoid, myxo. 
chondro, and their various combinations. 
They are used as we might use colors to 
describe spotted dogs. Black, tan, lemon, 
blue spots might be combined for instance as, 
black-lemon spotted dogs or lemon-blue 
spotted dogs. In the past an effort has been 
made, as it were, to predict the length of the 
life of the dog by the combination of his 
colored spots. It was attempted to attach a 
different prognosis to each combination as 
osteo-chondro,  fibro-osteo, myxo-chondro, 
fibro-myxo-chondro, and so on to the mathe- 
matical possibilities of different combinations 
of five words. It is extraordinary to think 
that the students of the past should have 
attempted such distinctions when we realize 
that no pathologist or surgeon sees more than 
a few hundred cases in a lifetime and is 
ignorant of the outcome of the great majority 
of these. 

However, the simile of spotted dogs is not 
quite true, for it does appear that the progno- 
sis may vary to some extent according to the 
predominance of bone or cartilage, etc. Even 
the modern pathologist who uses these old 
terms intelligently in a purely descriptive way 
will admit that the more bone there is, the 
slower the tumor is probably growing. It 
takes time to form new bone; rapidly growing 
tissue is cellular. So that in fact, the modern 
pathologist, if he is going to use a qualifying 
term, needs one which will contrast each tissue 
with the proportion of atypical cellular tissue 
he finds with it. The old terms do not do this 
and they are well-nigh useless at present. 
They are used because of habit. We can con- 
tinue to use them if we do not speak of them 
as clinical entities. It is useful at times to 
speak of dogs by the color of their spots, 
although, a lemon and white setter may be 
English or Llewellyn or “part hound.” 
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Practically among those of us interested in 
this registry the term “‘osteogenic”’ is used for 
all the sarcomata for which the ‘‘tissue”’ com- 
binations of names have been used in the past. 
As defined by Greenough, Simmons, and 
Harmer, an osteogenic sarcoma is one which 
is produced “by a tumor growth of the essen- 
tial fibrous tissue made up of spindle cells, 
which is the accepted progenitor of the bone- 
forming tissues of the body. These cells are 
capable of differentiation into bone, osteoid 
tissue, cartilage, myxomatous tissue, and 
fibrous tissue, as well as into a more succulent 
and less differentiated mass of pleomorphic 
cells of irregular form and function and of 
high malignancy.” 

The word “osteogenic”? must be dis- 
tinguished from ‘‘osteogenetic”’ which is not 
synonymous. ‘Osteogenic’ means derived 
from bone-forming tissue, while ‘‘osteo- 


’ 


genetic”’ means a bone-producing tissue. An 
“osteogenic” tumor may produce a cellular 
tissue without bone, while a tumor not of 
bone origin, as for instance, myositis ossi- 
ficans may produce bone. As a rule, however, 
osteogenic sarcoma will be osteogenetic at 
some point and evidence of bone production is 


generally to be found in these tumors. While 
almost always osteogenetic, they are as a rule 
also osteolytic. Their quality of osteolysis is 
almost as characteristic as osteogenesis. In 
some instances osteogenic sarcomata destroy 
bone with great rapidity. But we must 
remember that osteolysis is a normal attribute 
of the bone tissue. In normal bone repair 
both processes are at work. 

Since “osteogenic sarcoma” means a real 
clinical entity to those of us interested in this 
study we shall continue to use it in our 
writings and reports, until a better term 
appears. This is the true bone sarcoma for 
which we shall issue serial certificates. 

What has been said in regard to the 
“tissue” terms applies also to the “cell” 
terms. The time when small and large, round 
and spindle, polyhedral or mixed cell sar- 
comata meant anything has gone by. Even 
“giant cell” has ceased to convey a meaning, 
since the distinction between tumor giant 
cells and foreign body giant cells has been 
accepted. There was a time when a report 
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from the pathologist of ‘‘giant-cell sarcoma”’ 
gave the surgeon the impression that death 
was-advancing with giant strides. In spite of 
Bloodgood’s repeated statements, even now 
this impression still prevails among those 
who only occasionally see bone-tumor cases. 
Practically, among those of us interested in 
this study, the term “benign giant-cell 
tumor” has come to describe a definite 
clinical entity. It is characterized as a rule 
by quantities of ‘‘foreign body” giant cells, 
scattered with remarkable uniformity through 
a spindle-cell stroma resembling granulation 
tissue. Histologically, it is indistinguishable 
from epulis. These tumors are benign, in 
that theyedo not metastasize. As our work 
progresses this clinical entity becomes more 
definite and we are more satisfied with the 
term. We avoid the use of the term giant- 
cell sarcoma. Giant cells of the true tumor 
type—formed by multiple mitoses—are found 
in greater or less degree in nearly all “ osteo- 
genic sarcomata.” We think at present that 
they indicate rapidity of growth and that their 
presence in relative quantity may mean a 
poorer prognosis. This is one of the things on 
which the study may enlighten us. 

As to the terms, small and large, spindle 
and round, we still use them as habits without 
great conviction of their worth. They cer- 
tainly do not describe clinical entities. Those 
of us interested in this work do not say 
“round-cell sarcoma”? to one another to 
describe any definite clinical entity, but 
occasionally to describe a certain section. A 
“round-cell sarcoma” would certainly not 
mean a true bone sarcoma (osteogenic) to any 
of us. It would suggest an angio-endothe- 
lioma or a myeloma, i.e., a tumor derived 
from the marrow cells or blood vessels in the 
marrow. It might be a metastatic tumor. A 
“round-cell sarcoma” is certainly not a 
clinical entity. The same may be said of 
“spindle-cell sarcoma.” It describes no 
definable clinical entity. All osteogenic sar- 
comata contain spindle cells. So do benign 
giant-cell tumors and most other tumors of 
any kind. In fact these “cell’’ terms are 
even less useful than the “tissue” terms. 
They are confusing rather than helpful in 
classification as well as in diagnosis, progno- 
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sis, and treatment. The clinical surgeon will 
do well to abandon the idea that all these 
sarcoma terms are clinical entities with 
separate characteristics and prognosis. The 
pathologists may have understood these 
distinctions in the past, but our correspon- 
dence shows that many surgeons still use 
these terms as if speaking of entities. 

Another set of confusing terms refers to 
the apparent central or periosteal origin of 
the tumor. These terms are of use, but do not 
signify clinical entities. They are chiefly 
applicable to description of roentgenograms 
or gross specimens. We say, for example, a 
central bone tumor, meaning that the X-ray 
or an operation demonstrates that the bulk 
of the tumor is in the center of the bone. In 
England and Canada and in our older litera- 
ture, “‘medullary”’ means the same thing. 

It happens that the majority of central or 
medullary growths are benign while the 
majority of periosteal growths are malignant, 
but this fact does not justify the common use 
of “periosteal sarcoma’”’ as equivalent to 
saying that a tumor is malignant, nor can we 
speak of medullary sarcoma as being benign. 
It is a mere coincidence that the kinds of 
tumors which are usually central in the X-ray 
(e.g., giant-cell tumor, bone cyst, osteitis 
fibrosa, gumma, Brodie’s abscess) are usually 
benign, while those that show periosteal bone 
production (i.e., osteogenic sarcoma) are 
usually malignant. If we bear in mind that 
osteogenic sarcomata are essentially tumors 
of the osteoblast, and that they may arise in 
the endosteum or periosteum or wherever 
there are osteoblasts, we shall not be con- 
fused. Central and periosteal sarcomata are 
instances of the same clinical entity— 
osteogenic sarcoma. Whether the accident, 
as to which portion of the bone the tumor 
arises in, will influence the prognosis remains 
to be seen. Bloodgood believes, on the 
ground of a few cases, that those of central 
origin have the better prognosis. 

As a matter of fact as the cases come in to 
the Registry we have little difficulty in classi- 
fying them as belonging in one of four classes: 
malignant osteogenic sarcoma, benign giant- 
cell tumor, errors in diagnosis and the rare 
forms of primary bone tumors. Perhaps 50 
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per cent fall at once into the first two classi- 
fications without doubt on our part. Of the 
other 50 per cent, many are clearly inflam- 
matory lesions, non-malignant growths of 
bone or cartilage, metastases and tumors of 
other tissues than bone. Only a very few are 
possibly the rarer forms of primary bone 
tumors such as myelomata and angio-endothe- 
liomata. The diagnoses of pathologists who 
have seen these sections vary widely. As a 
clinical surgeon, I feel that such cases are not 
common enough and not understood enough 
to weigh in the question of deciding treatment. 
I must look to my colleagues in this matter 
to use the material collected by the registry 
to separate out from our unusual cases 
clinical entities which have a definite natural 
history and require definite treatment. 


A BRIEF ANALYSIS OF OUR WORK UP TO 
JANUARY I, 1922 


In the original letter to the members of the 
American College of Surgeons, only records of 
living cases were asked for. From the point 
of view of the patient in whom we were then 
interested, whom we supposed had a sarcoma 
of the ilium, we should have, been glad to 
know by what treatment any living cases 
had been cured. This same point of view 
applies to any individual case afflicted with 
bone sarcoma now or who may be at anytime 
in the future. As each individual must choose 
conservative or radical surgery, radium, 
X-ray, Coley toxins or some more experi- 
mental treatment it is important for those 
advising him to know of all successful cases 
following any of these methods of treatment. 
If the registry is kept up as planned, each 
future patient will have the benefit of these 
facts. He may take it for granted that all 
other past experiments have failed with the 
few exceptions reported in the literature and 
supported only by printed or pictorial evi- 
dence. At best the diagnosis of cases in the 
literature can only be supported by authori- 
tative opinion and we know only too well 
how erroneous this may be. Our cases, how 
ever, will be supported by X-rays, tissue, and 
slides which can be restudied and compared 
as our knowledge advances. We must, there 
fore, not include cases diagnosed by even the 
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most eminent authorities unless slides or 
tissue have been preserved. Our own present 
opinions are merely our best guesses. We 
ask no one to agree with them. We ask any- 
one to place his diagnosis and prognosis beside 
ours, provided the slide or tissue is kept as a 
basis for some future student of the subject. 
We do not insist that a given case is not a 
sarcoma because we think it is not. Any 
pathologist may register a case which in his 
opinion is a bone sarcoma, whether we agree 
with him or not, provided he files the evidence 
on which he bases his diagnosis. However, 
we shall not register any case on the “say- 
so” of even the most eminent pathologist 
unless accompanied by tissue or slide. 

In the case of patients for whom a non- 
operative treatment is chosen we must per- 
force be content without tissue. However, we 
must insist on good X-rays in these cases. 
If, for instance, a considerable series of cases 
treated by radium without incision accumu- 
lates, the X-ray prints will be almost as valu- 
able evidence as actual tissue. In fact, the 
X-ray is in many cases quite positive evidence 
and it would not take a very large number of 
cases Clinically cured and supported by only 


X-ray evidence for diagnosis, to convince any 
fair minded person of the value of any 
method. The same may be said of the Coley 
toxin method, or of future untried methods. 
But if operation is done sooner or later we 
insist on tissue 
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Total cases about which we have had corre- 
spondence 

Cases excluded for lack of X-rays, slides, or tissue 

or obviously incorrect diagnoses 
Cases which we have little doubt are instances 

of osteogenic sarcoma 41 
Cases of giant-cell tumor 43 
Cases still undetermined or other tumors 53 
Cases of osteogenic sarcoma living over 5 years 4 


It will no doubt be a surprise to many who 
read this paper to find how few cases we have 
been able to collect in the year and a half 
since this work started. We know of only four 
cases of true bone (osteogenic) sarcoma which 
are alive in this country today, who were 
treated over 5 years ago. These were all 
treated by amputation alone. 'No other 


' Murphy X-ray treatment in case of Hubbard. 
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proved cases are known to be alive who have 
recovered under any other form of treat- 
ment. These four cases are those of Blood- 
good and Follis, Hubbard, Wells and Rixford. 
There are a few others under dispute, but we 
are not quite satisfied with the evidence. 
Even in these four cases the X-rays have not 
been preserved. 

When one considers that we have corre- 
sponded concerning 454 cases, which were 
reported to us as ‘“supposed-to-be-bone 
sarcomata,” it seems surprising that they 
have boiled down to so few. There are many 
reasons for this fact. 

In the first place most of our correspondents 
have not preserved slides or tissue of their 
cases, and we cannot recognize the report of 
the most eminent pathologist as evidence. It 
is clear that many hospitals do not preserve 
tissue or slides of their cases for more than a 
few years. The same is even more true of 
X-ray plates. If this registry had no other 
excuse for being than as a depository for 
specimens and X-rays, it would perform a 
very useful function. 

We hope from now on that we may be able 
to keep duplicate sections and roentgenograms 
of every case. In another 5 years we shall 
have evidence on which to compute the act- 
ual percentage of cures. At present, we only 
know that the ratio is four to a very large 
number. This leaves everyone in doubt as to 
what a patient’s chances are of recovery if 
amputation is done. It may be one in one 
hundred or one in one thousand. Consider- 
ing that we know that many amputations 
have been done for benign conditions and that 
thus far we have met with no instance of the 
metastasis of a giant-cell tumor, the alterna- 
tive of whether to amputate or not rests on 
what the chances are if we do amputate. 
This we at present do not know. It is cer- 
tainly a very small chance. 

Another great reason why we have not 
been successful in finding more living cases is 
because hospitals, as a rule, have no follow-up 
systems. What knowledge we have comes 
from private cases in which the surgeon has 
taken an interest in the individual patient. 
Doubtless there are a few living cases from 
every large hospital clinic if effort were made 
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to find them, but many of the busiest surgeons 
in this country write that they know of no 
living cases. In Boston, I feel quite sure that 
there is only one 5-year cure which can be 
substantiated, and Bloodgood, whose experi- 
ence is great, can prove but one in his com- 
munity. Ewing, with all his experience in 
New York, cannot produce evidence of a 
single 5-year cure which is not open to ques- 
tion. 

It may be that our criteria are rather 
difficult to obtain, but the answer to this is 
that there are many living cases now regis- 
tered which we all agree are osteogenic, but 
which are less than 2 years since operation. 
Death usually occurs from lung metastasis 
before the end of the third year. We expect 
these patients to die—in fact, a number have 
already died within the year and a half of the 
study. 

Another reason for our discarding many 
cases is that on examination we find them 
really instances of other bone tumors, such 
as, metastases from cancer, thyroid adenoma 
and hypernephroma, inflammatory conditions, 
syphilis, myositis ossificans, osteitis fibrosa, 
etc. Greenough, Simmons, and Harmer in 


their review of the bone sarcoma cases for a 
1o-year period from two up-to-date clinics, 
the Massachusetts General and the Hunting- 
ton Hospital, found 148 listed as bone sar- 
coma, but on restudy could find only 66 which 
might be considered true primary malignant 
bone tumors, including giant-cell tumors pro- 


visionally. They state: 

“Perhaps the most surprising fact of the 
whole study is that out of 148 cases sent in as 
possible bone sarcoma only 66 could be con- 
sidered in fact to be cases of malignant new- 
growth of bony origin; the remaining 82 
cases proving on more detailed study to be 
metastatic tumors of bone (29 cases), sarcoma 
primary in the soft parts (28 cases), inflam- 
matory conditions (11 cases), or tumors of a 
non-sarcomatous type (14 cases).” 

It is not surprising, therefore, that the per- 
centage of errors in isolated clinics is even 
greater. In fact, as in the case of the patient 
for whom this study was originated, a sup- 
posed-to-be-bone sarcoma is usually not a 
sarcoma at all. 
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OUR CALL FOR HELP 


No matter how improvement in our knowl- 
edge about bone sarcoma is to come, it must 
be founded on the facts about the cases. This 
committee will be fully occupied in studying 
the data it receives. If it does its duty in 
receiving and arranging and studying the 
data, it should be able to rely on the members 
of the College to collect and send in the data. 
Few surgeons see so many of these cases that 
it will be a very serious burden for them to 
send us histories, X-ray prints and tissue or 
sections. 

Isolated surgeons not connected with 
important teaching clinics have stood by us 
thus far better than the men connected with 
large institutions in the bigger centres. One 
reason for this is that in large hospitals the 
saying, ‘“‘What is everybody’s business is 
nobody’s business,” holds true. We hope 
that each such hospital will have the esprit de 
corps to help our registry along. An individ- 
ual may be appointed to register all bone 
tumor cases or each individual may register 
his own ‘‘supposed-to-be” sarcomata. We 
want to make it a general custom for every 
surgeon to send us tissue from his cases 
at once just as he sends it to his own 
laboratory. And if the surgeon fails we want 
the pathologist to do it. If he will share what 
tissue he gets with us he is welcome to any 
information we can give him about other 
"ases. 


“ce 


DATA FOR REGISTRATION OF A CASE OF BONE 


SARCOMA 


Name and Address— 
of doctor registering case 
of patient 
of friend, with permanent address, who would be 
likely to answer follow-up letters 
of family physician 
of surgeon operating 
of roentgenologist 
of pathologist 
of hospital. Record reference or hospital number 

Dictate history so as to cover following headings, and 
typewrite four copies on standard typing paper. 

Clinical note. Date it was made. Age at this time. 
Race. Sex. Bone involved—part of bone. Date of trauma, 
if any, character of trauma—date and duration of pain, 
swelling, tumor, fracture, loss of function. 

Any other important clinical data. 

Examination. Date and by whom. Notes on local 
disease, especially as to swelling, tenderness, loss of 
function. involvement of joint. Presence or absence of 
bone shell. Pulsation. Size and extent of swelling. 
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Brief note on general examination. Especially blood, 
Wassermann. Urine, Bence-Jones bodies. Physical 
examination of chest. Date and diagnosis of first X-ray. 
From X-ray whether considered central or periosteal. If 
there are no X-rays or prints to be sent, give as complete 
a description of the X-rays as possible. Note as to whether 
X-rays of other bones and chest were made, and results. 

Treatment. Date or dates of treatments. Operation— 
exploratory incision. Piece taken for diagnosis. Curetting. 
Partial excision. Complete excision, extent. Bone trans- 
plantation, from where. Amputation, exact position. 
Coley serum. X-ray. Radium. Any other treatment. 

Gross pathology. Description at operation or of specimen. 

Microscopic. Description and diagnosis. 

Condition at date of last examination or report. Date 
of this. 

Have sections been preserved by you? Sent to registry 
with this? To be returned or preserved? 

Have X-rays been preserved by you? Sent to registry 
with this? To be returned or preserved? 

Has gross material been preserved by you? Sent to 
registry with this? To be returned or preserved? - 

Make four typewritten copies, keep one and mail 
three to Dr. E. A. Codman, 227 Beacon Street, Boston, 
Mass. 

HOW TO REGISTER A CASE OF BONE 


SARCOMA 

Cases eligible for registration: Any case 
which has been diagnosed as sarcoma of bone 
with sufficient certainty to justify the begin- 
ning of any kind of treatment on that basis. 
The investigation is not confined to the long 
bones, but includes instances of sarcoma 
arising in any bone whether primary or 
secondary. For the present, we include cases 
of giant-cell tumor (except epulis of gum), 
although probably not sarcomata at all. 

We do not wish to wait for certainty in 
diagnosis, but if an exploratory incision is to 
be made, we would like a good-sized piece of 
tissue removed. It is felt that there may be 
some cases in which, for good reasons, explora- 
tory incision is inadvisable, and the clinical 
and X-ray diagnoses are satisfactory enough 
to justify the institution of treatment. We 
desire to follow such cases as well as micro- 
scopically proved ones. It is enough that the 
case is “‘a believed-to-be-sarcoma,” and is 
being treated in good faith. 

In fact, we welcome every case of bone 
tumor for a preliminary study. Certificates 
with serial numbers will be issued by the 

















OF SARCOMA OF LONG BONES 343 


registry in each case in which we feel satisfied 
of the diagnosis of sarcoma. 

The history of a case for registration may 
be made out in two ways: Either take the 
record and dictate the history according to the 
scheme which is on the preceding page; or 
give the entire history to a stenographer and 
have it copied, just as it appears in your 
records. 

Four typewritten copies will be of the 
greatest convenience, the physician register- 
ing the case retaining one for future reference, 
on which he can place the registry series 
number when he receives the final report. 
The three copies go to Dr. Codman, one to be 
retained by him, two to be sent to the 
pathologists with the sections. 

A most important thing to know, which 
usually does not appear on the history, is 
whether gross material, sections, or X-ray 
plates have been preserved. In future cases, 
send us a good-sized piece of the tissue in 10 
per cent formalin, so that it may be kept for 
study in later years. Be sure to send X-ray 
prints and to see that the original plates are 
permanently preserved, or sent to us to 
preserve. 

In cases where the patient is of sufficient 
intelligence, it should be explained that the 
information given about his case is similar to 
what you will have access to about all other 
cases of the same disease in others; that his 
disease is a rare one; that the details about 
his case will help other sufferers as well as 
himself; that he will have the benefit of expert 
pathological opinion and, in fact, a national 
consultation for his own benefit and that of 
future patients with this lesion. Impress on 
him the importance of keeping the registry 
informed, if he should become dissatisfied 
with your treatment, and go to some other 
doctor or clinic. He or his friends should 
understand the experimental nature of any 
treatment, and the importance of recording 
the failure or success of what you or any one 
else does for him. 
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T THE very beginning I hasten to 
A disclaim the temerity of attempting to 
discuss with any assumption of au- 
thority or of completeness this vast and no- 
toriously uncertain subject. I make bold to 
believe, however, that the general practitioner 
and the pediatrist have a broader outlook 
over the significance of abdominal pain in 
children than has the surgeon to whom has 
been assigned by common consent, and 
wisely, but perhaps not always wholly so, a 
superior diagnostic ability in the abdominal 
conditions even of children. The reason for 
this view is clear enough. It is the “surgical 
belly” that comes to the surgeon for differen- 
tiation, or perhaps even more often, for 
corroboration. There is a ‘‘medical belly”’ 
also, if I may use a short, ugly, contrasting 
phrase, that is a hundredfold more frequent 
than the former. In both, pain is an equally 
cardinal symptom. In the borderline cases, 
and beyond, we anxiously demand the sur- 
geon, in the others we would often rather 
not see him. The task that I would set my- 
self, then, is to present briefly as I see it, the 
pediatric attitude and viewpoint in the pres- 
ence of a child with an abdominal pain. This 
will naturally include a consideration of a 
sort of proportional incidence of the different 
types of pain and of the conditions that pro- 
duce them at various ages. 

To one unaccustomed to children as a 
routine, and especially to babies, the in- 
ability of the child to tell about his symptoms 
might seem a serious obstacle to accurate 
diagnosis. This view the pediatrist will 
sharply deny. In fact he is often thankful that 
his little patient communicates only true 
facts, in his own little way, and his inability 
to talk too much is sometimes, indeed, gratify- 
ing. In general, too, it must be remembered 
that tenderness, which is easily estimated if 
one has the proper pediatric tact and pa- 
tience, is usually of greater value than 
unelicited pain. The cry, the posture, the 
wince, the squirm, the expression of the 
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face, in the baby are as significant and often 
far truer than any spoken word in the adult. 
It is also true that the pathology that under- 
lies the abdominal pain in infants and even 
in older children is less multiform and its 
manifestations in general more characteristic 
than in the adult, and that the causes of 
“catastrophic”? abdominal pains are much 
fewer in the young child than in the adult and 
are generally more easily recognizable. Never- 
theless the clinical significance and the 
importance of abdominal.pain in children are 
complex and uncertain enough “to crave 
wary walking in diagnosis,” as Hutchison 
has well put it. 

Approaching the subject then from the 
pediatric viewpoint one can say: 

1. That there are certain abdominal pains 
that are common enough in adults that are 
rare, or practically unknown, in infancy and 
even early childhood. These need only to be 
mentioned in this connection. Such pains 
are those of chronic gastritis; of ulcer and 
carcinoma of the stomach; of biliary colic; of 
gastric crises in tabes dorsalis. Renal colic 
is certainly rare. I have never encountered 
it to my knowledge. The same is true of 
movable kidney, and of the pains of per- 
forated gastric and duodenal and typhoid 
ulcer and of acute pancreatitis. Salpingitis, 
in spite of the apparent frequency of gono- 
coccus vaginitis in infancy and early child- 
hood, ranks as a curiosity that few of us ever 
expect to see. Appendicitis is apparently a 
great rarity in the first and even the second 
year. 

2. That there are some forms of abdomina| 
pain that have the same significance and the 
same characteristics at all ages, or at least in 
older children and in adults. These need not 
concern us. 

3. That there are other pains that occur 
wholly or predominatingly in infancy or in 
early childhood. Of those thus occurring in 
infancy, nearly all are caused by the obstruc- 
tion of a hollow peristaltic viscus. Three 
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stand out conspicuously: colic, and the 
pains of indigestion; those due to intestinal 
obstruction, acute ileocolic intussusception 
greatly predominating; and the paroxysmal 
pain of pyloric stenosis. Great distention and 
pain from an overtight anal sphincter is 
rarer than any of these but no less real. In 
older children green apple, or corn, or grape, 
“colic” is much more frequent than in the 
adult. Other forms of abdominal pain that 
occur relatively frequently in the child 
are those that accompany throat infections 
and pneumonia. Less frequent but no less 
peculiar to childhood are the referred pains 
from tuberculous spondylitis, from acute hip 
disease and from pericarditis; the pain of 
acute non-appendiceal peritonitis; the multi- 
form pains of tuberculous peritonitis; the 
abdominal pain that accompanies rheumatism 
and Henoch’s purpura; the sharp paroxysmal 
pain that goes with a distended bladder with 
no causal pathology; and lastly the pains due 
to acutely inflamed mesenteric and retro- 
peritoneal glands and to sarcoma of the 
kidney or other abdominal organ. Of worms 
I can only say that, in my experience, if a 
worm has ever caused an abdominal pain I 
have not been aware of it, though pain 
from that source cannot be denied. 

4. That there are still other pains that 
manifest themselves rather differently in the 
child at various ages and also as compared 
with the adult, or perhaps rather that offer 
greater difficulties in diagnosis. Here only 
appendicitis will be considered. 

Our present concern is chiefly with the last 
two classes and some of these may well be 
taken up in such detail as their importance 
or their frequency warrant. 

Colic easily heads the list as the most fre- 
quent and the most distressing and yet one of 
the most easily recognizable of the abdominal 
pains of infancy. Its peculiar age incidence 
that has led to the not inappropriate lay 
term “3 months’ colic” and that places it in a 
time when other severe pains are most in- 
frequent; its characteristic paroxysmal mani- 
festations; its striking daily periodicity with 
sudden onset at about the same hour; its 
varying, agonizing course, and equally sud- 
den departure; its amelioration rather than 
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aggravation when pressure is applied; its 
complete relief often when flatus is expelled 
freely as with an enema; its freedom from 
fever, leave no doubt as to the diagnosis. 
Real major “colic” is always intestinal in 
origin. A purely gastric form of colic, the 
colloquial “‘up” variety, in contrast to the 
“down” variety just considered, is even more 
frequent than the latter but always less dis- 
tressing. It occurs immediately after or even 
during nursing in both breast- and bottle-fed 
babies, often with each feeding, and is due to 
an overdistention of the stomach from both 
food and gas or air. Every mother recognizes 
it and knows how to relieve it. 

Babies with indigestion, especially if chron- 
ic, cry a great deal from abdominal dis- 
tress. This is usually quite constant, is 
not as severe as that of colic, and is nearly 
always accompanied by evidences of dys- 
pepsia, such as diarrhoea, that point to the 
real cause of the pain. Some babies, however, 
cry a great deal from causes associated with 
nutrition and digestion without showing other 
tangible evidence of such disturbance, but 
they rarely give any serious concern from a 
diagnostic standpoint. In all of these condi- 
tions the babies pass gas and feces and so give 
one no worry about intestinal obstruction. 

Pyloric stenosis is rarely accompanied by 
severe pain. Many of these babies, however, 
cry a great deal, and twist and squirm from 
discomfort and that coincidental with the 
recurrent advent of visible peristaltic waves. 
Later in the course there is often apparently 
little or no sensory response at all in the 
presence of marked hyperperistalsis. One 
who is at al! familiar with the symptomatology 
of pyloric stenosis and has the condition in 
mind can, however, hardly be led astray by 
these pains that are a part of it. 

Intestinal obstruction is peculiarly, though 
by no means invariably, a disease of infancy 
and furnishes the high peak of dramatic 
interest. By far the most frequent cause is 
intussusception of the ileum and cecum 
into the colon. It seems rare in earliest 
infancy, the youngest I have seen was in 
the third month. I cannot recall having seen 
it in any child beyond the second year, except 
in a boy of 7 or 8 years who at two different 
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times had an invagination of the small bowel 
alone. 

Contrary, I believe, to the usual impression 
gained from textbooks, the degree of pain in 
intussusception is a very variable quantity. 
It cannot be emphasized too strongly that 
severe paroxysmal pain, at the time the child 
comes under observation, should never be 
considered a desideratum to a diagnosis, or 
to a suspicion of a diagnosis of intussuscep- 
tion. The severe pain and shock so commonly 
pictured as occurring at the beginning are 
often quite absent, possibly due to a long 
mesentery. While rather severe intermittent 
pain probably occurs at some time in nearly 
every intussusception it has been my experi- 
ence that in the majority of cases at the time 
I have seen them pain has not been a dis- 
tressing symptom. Often there is only a 
slight squirming, or wincing, or change of 
position, at fairly regular intervals. Shock, 
too, is often more absent than present. In 
so many of these cases in older infants there 
is on the contrary a peculiar psyche that I 
think is of diagnostic value. The child lies 
abnormally quiet, has a serious, intent look, 
not of pain, but of preoccupation, and is not 
normally interested in its environment. In 
others there is a definitely toxic look that is 
accompanied by some rise in temperature 
that is almost the rule in intussusception. 
Tympany is usually quite absent. 

All of this leads very easily to a diagnosis of 
enteritis, or ileocolitis, especially if there are a 
number of stools containing blood. The 
dysentery stool, however, contains faces with 
blood and mucus quite separate from the rest; 
the stool of intussusception after the first 
movement or two contains blood and mucus 
intimately intermixed without feces. Of 
great diagnostic value is the escape of a small 
amount of turbid, reddish, grayish, thin, 
jelly-like substance after the retreating finger 
following a rectal examination. Only once 
have I failed to see this symptom. 

The absence of severe pain and of tympany 
should never lead one to omit a careful search 
for the characteristic sausage-shaped tumor, 
which is the cardinal symptom. Only once 
have I been unable to find it, and in that 
case it nearly escaped the surgeon at the opera- 
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tion because of its peculiar location low down 
in the pelvis. In the great majority of cases 
the tumor is easily found, early in the trans- 
verse colon, later in the descending colon, or 
still later in the rectum. I have only once 
found it in the ascending colon. An an- 
esthetic is rarely necessary, but may be 
helpful. 

A peculiar pain that I have never seen in 
any other intussusception occurred in a chron- 
ic, or possibly recurrent, intussusception 
that lasted over a period of 10 days in an 
infant of 8 months. Feces and gas were 
passed daily without blood. There was no 
other symptom of note except that with 
nearly every attempt to nurse, the child 
would strain and bear down as if straining at 
stool. After a time the pains would cease 
but the child finally refused the bottle from 
fear of the pain. There was a little tenderness 
and a suspicion of a mass at the hepatic 
flexure. About the tenth day a sausage- 
shaped tumor was evident in the middle of 
transverse colon. This was easily unfolded at 
operation with uneventful recovery, and with 
no apparent explanation for long duration. 

Intestinal obstruction due to volvulus, 
or to a band, either congenital or the result 
of previous inflammation, acute or tuberculous, 
is a much rarer condition in infancy. I have 
seen but one volvulus and that in a newborn 
infant. The intestines were twisted en 
masse about the mesentery as a pedicle. The 
symptoms were not unlike those of pyloric 
stenosis except more severe, and the gastric 
waves pointed toward and below the um- 
bilicus. In two cases of obstruction due to 
Meckel’s diverticulum, the pain and symp- 
toms were much like those of intussusception 
except that there was no definite tumor and no 
blood in the stools. The tenderness was a 
little above and outside of McBurney’s point. 

Another type of intestinal obstruction that 
leads to great abdominal distention and pain 
I have seen twice in young infants with a 
pathologically tight anal sphincter. In one 
such case seen with Dr. Gerald Krost the 
abdomen gave one the impression of a “‘sur- 
gical’’ or at least pathological belly. The other 
was in an infant of 2 weeks that had severe 
paroxysmal abdominal pains during which the 
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colon would rise up clearly visible and pal- 
pable, extending as a straight tense tube an 
inch in diameter from the left groin to the 
region of the gall bladder. The rare passage 
of gas was attended by a loud report; and the 
introduction of a catheter caused a sound of 
escaping air and a flattening of the abdomen 
quite like that of a large puncture in a tire. 
The little finger could not be inserted into the 
rectuin at the first visit. Gradually one larger 
finger after another and finally the thumb 
were inserted over succeeding days with 
prompt and complete cure, the mother assuring 
its permanency by occasional repetition of 
the treatment. I am inclined to think that 
minor grades of this condition are more fre- 
quent than is generally thought. 

Of the abdominal pains that occur most 
characteristically in older children as com- 
pared with infants on the one hand and adults 
on the other, three stand out most conspicu- 
ously: the type best represented by the term 
“green apple” colic, or stomach ache; the 
referred pain of pneumonia; and lastly, of 
far greater frequency, the abdominal pains 
that go with throat infections. 

The first of these usually gives but little 
trouble in diagnosis. Following the ingestion 
of certain foods, commonly in large quantities, 
notably unripe apples or bananas, grapes, 
corn, cucumbers, peanuts, etc., severe colicky 
pains, referred at least at first to the stomach, 
occur with great severity often accompanied 
by vomiting and sometimes later by diarrhoea 
with occasionally a convulsion. The knowl- 
edge of a causative factor, often revealed in 
the vomitus, the location of the pain in the 
stomach, the absence of tenderness, indeed 
the relief from pressure, should easily differ- 
entiate this from the “catastrophic” abdom- 
inal conditions. In a generation in which a 
knowledge of dietetics, true or otherwise, has 
trickled down through all the social strata, 
“green apple colic” has become a rarity 
except in the rural districts in late August 
and early September. 

That pneumonia is a frequent cause of 
abdominal pain in children is a matter of 
common knowledge. So well known is this 
to the surgeon that he hesitates, sometimes 
too long, to operate on an appendix in a 
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child unless the symptoms are unmistakable 
or a right-sided pneumonia can be excluded. 
It is also well known that pneumonia often 
gives no definite physical signs for several 
days. The general picture, the nature of the 
respiration, the high temperature and leuco- 
cyte count usually make the differential 
diagnosis possible to one who is familiar with 
pneumonia in all its stages. If doubt remains 
the matter can usually be settled readily by 
an X-ray picture of the chest which will 
reveal a consolidated area before it is apparent 
to any other examination. I recently saw 
with Dr. Pelton, Jr., of Elgin, a child of 22 
months, in profound shock with a generally 
distended and tender abdomen, with rapid 
grunting respirations, the whole thing coming 
on suddenly after a week’s illness of some 
kind. It was quite impossible for several of 
us, including the surgeon, to decide to our 
own satisfaction whether we had to deal with 
a peritonitis due to a general infection or a 
ruptured appendix on the one hand, or a 
pneumonia that was not yet evident to 
clinical examination. In suspected right-sided 
lower lobe pneumonias differentiation between 
low consolidation and liver dullness is not 
always easy, especially in the presence of a 
distended abdomen. Only after a frankly 
negative X-ray picture was pneumonia ex- 
cluded, and the child operated upon. A 
ruptured appendix with extensive peritonitis 
was found, the appendix was removed, and the 
child recovered. While pneumonia of the 
right lower lobe with a diaphragmatic pleurisy 
involving the lower intercostal nerves can 
usually only be mistaken for appendicitis, the 
involvement of either side or of the peri- 
cardium can lead to trouble by simulating a 
peritonitis or other abdominal trouble. 
While acute abdominal pain can occur with 
a pericarditis, probably because of involve- 
ment of the diaphragmatic pericardium, it is 
relatively rarer than that of pneumonia. I 
recall one such case, however, in which an 
abdominal operation was done for appendicitis 
with negative findings. Two days later there 
was heard, for the first time, a pericardial rub. 
It is to the third type of abdominal pain 
that I would like especially to direct atten- 
tion, that which so often accompanies throat 
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infections. By throat infections I mean that 
whole series of upper respiratory tract in- 
fections that shade indistinguishably from 
the ordinary local cold up to a generalized 
septicemia. Sporadically we have these cases 
with us always. Several times each year they 
reach epidemic peaks that in the number of 
cases involved dwarf to insignificance those 
of all other contagious diseases put together. 
In general they form nearly 50 per cent of a 
practicing pediatrician’s work, at times more 
nearly too per cent. In both the sporadic 
and epidemic cases abdominal pain is so 
frequent a symptom that its presence at- 
tracts one’s attention first of all to the throat. 
In certain epidemics it is the most prominent 
symptom in a considerable percentage of the 
cases. It is probably the most frequent single 
abdominal pain encountered in childhood 
beyond the period of infancy. For some 
reason this pain has apparently not crept 
into our textbooks and is not mentioned in a 
number of extensive recent papers on abdom- 
inal pain in children. Jn spite of this omission 
it is a very definite entity and often gives us 
much worry.! 

This pain is commonly paroxysmal, or 
intermittent, sometimes very mild, again so 
severe as to cause crying with each recurrence. 
When asked where the pain is located the 
hand is quite regularly placed over the 
umbilicus. If asked to point with one finger, 
the umbilicus is again indicated. At times the 
pain is more diffuse, sometimes referred to 
one side or the other. When it occurs on tlie 
right side and below the level of the umbilicus 
the abdominal spectre begins to stalk. For- 
tunately pain is quite regularly greater than 
tenderness, rather the reverse of what ob- 
tains in appendicitis, and the tenderness is 
rarely as pronounced as in the latter. Un- 
fortunately tenderness and involuntary rigid- 
ity do not seem as reliable a guide in appen- 
dicitis of children as in that of adults. 

The presence of an upper respiratory tract 
infection in a child presenting these symptoms 
in the lower right abdominal quadrant must 
be carefully weighed, but it must not lead 
to the exclusion of sound surgical judgment. 


1 Brenneman, Joseph. The abdominal pain of throat infections. Am. 
J. Dis. Child., 1921, xxii, 493-0. 
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In one such infection with a red throat and 
very little pain and tenderness in the region 
of the appendix, operation was deferred rather 
by the surgeon than by the rest of us. After 
several days the abdominal symptoms were 
clearer and a gangrenous appendix was re- 
moved. It is my impression that appendi- 
citis may form a true complication of such a 
grip-like infection. 

It would not be difficult to cite several 
cases of this kind in which the abdomen was 
explored to no effect, or an innocent appendix 
removed. The first case of this sort, seen with 
Dr. Rittenhouse and Dr. Kanavel some to 
or 12 years ago, made a deep impression on 
me. A child of three years with a moderate 
temperature had a throat infection with 
bronchitis and a double otitis media. The 
abdomen was greatly distended, very painful 
and tender, with no apparent localization. 
“xtensive consultation led to a postponement 
of operation. The condition became worse 
in the succeeding days as the abdomen more 
and more dominated the picture. Pressure 
from the parents finally tilted the scales in 
favor of an exploratory laparotomy. Nothing 
was found except a few hemorrhagic spots in 
the intestinal walls and an extensive in- 
flammatory enlargement of the mesenteric 
and retroperitoneal glands. The child grad- 
ually recovered in spite of the operation. 

The cause of this pain is not clear. It is 
quite surely not due to indigestion, nor is it 
a referred pain from the lungs, or the medi- 
astinum, or from a complicating acute verte- 
bral arthritis, for evidence of trouble in these 
regions is wanting. To assume that it is a 
Head zone merely begs the question. I am 
inclined to think that it is not always due to 
the same cause. In those cases in which it is an 
early transient symptom, it rather seems like 
a colicky or gas pain. In little children who 
hardly distinguish between pain and nausea, 
which is so commonly present, early nausea 
may be a factor. In those cases in which it is 
not an initial symptom, in which it is more 
persistent and steady and in which there is 
some little tenderness, I am inclined to think 
the pain is due to inflamed mesenteric and 
retroperitoneal glands. There is a good deal 
of evidence that such inflammation is rela- 




















tively frequent in such cases, evidence ob- 
tained both from exploratory laparotomies 
and from the postmortem table, and occasion- 
ally from the palpation of masses through the 
abdominal wall. The route of infection could 
be either systemic or locally from the intes- 
tine due to the action of the specific organisms 
from the throat that are constantly swallowed. 
In some of these epidemics enteritis is a 
prominent symptom. Possibly in those other 
cases, localized inflammations without diar- 
rhoea may occur as the causative factor. Per- 
haps the term intestinal grippe is, after all, 
not a bad one in these cases if properly used. 

This pain usually does not outlast the other 
evidences of infection. In some cases I have 
seen it last for weeks and in a few apparently 
off and on for months. A variable degree of 
glandular inflammation might account for 
these differences in duration. In these pro- 
longed cases we probably overlap a peculiar 
chronic recurrent pain of unknown etiology 
in older children, always located at the 
umbilicus, to which Moro gave the name of 
“umbilical colic.”” Chronic appendicitis here 
comes into consideration. It is apparently, 
however, most rare in children. 

When these infections become systemic, 
peritonitis may form a terminal complication, 
especially in infants. Peritonitis from some 
such cause is certainly, in my experience, far 
more frequent in very young children than 
that following appendicitis, or than ap- 
pendicitis itself. The nature and cause of the 
abdominal pain and tenderness in these cases 
is not long in doubt as the complete picture 
of a general peritonitis unfolds itself rapidly. 
While peritonitis is here probably usually a 
part of a generalized bacteremia, as is, for 
example, an encephalitis, I am inclined to 
believe that it is occasionally due to the 
rupture of such an acute gland as I have 
described in connection with throat infec- 
tions. I can never forget a child of 8 months 
that seemed to belong in this category. An 
initial mild sore throat and an even milder 
otitis media of one side was followed by a 
febrile course of 6 weeks’ duration, the tem- 
perature reaching 105° and 106° nearly every 
day. There were no other symptoms and no 
demonstrable pathology to any of us who 
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carefully followed the case. One lateral sinus 
was finally explored with negative results. 
Under the anesthetic I was able to feel a 
smooth, roundish, oval mass the shape and 
size of a large pecan, perfectly discrete and 
movable, situated a little lower than Mc- 
Burney’s point. About 48 hours later the 
attention was suddenly focussed on the 
abdomen which had apparently been wholly 
negative except for this mass. A rapidly de- 
veloping peritonitis beginning apparently in 
the lower right quadrant led to an early 
operation in that region. There was a large 
amount of free pus, and conditions were such 
that the surgeon did not consider it wise to 
remove the appendix, or even examine it. I 
do not believe that the appendix could have 
reached such a size without giving definite 
evidence of pain and tenderness in that 
region and I have always felt that the cause of 
the peritonitis was a ruptured gland. Un- 
fortunately there was no autopsy. 

Tuberculous peritonitis is another cause of 
a variable amount of abdominal pain depend- 
ing upon the stage of development, and 
probably occurring much more freely in 
older children than in adults. There may be 
very slight pain early, though often consider- 
able discomfort; later there is the pain of 
distention in the more serous type, and of 
obstruction in the more plastic type, and still 
later there may be the pain of obstruction due 
to old adhesions. The insidious onset; the 
low temperature; the presence of characteristic, 
indefinite, doughy masses or of fluid; the 
positive von Pirquet test and sometimes other 
evidence of tuberculosis leave little doubt as 
to the clinical significance of the pain, at 
least in the older child. In the very young 
infant tuberculous peritonitisisextremely rare, 
and this fact adds to the difficulty in making a 
diagnosis at this age. Age should not weigh 
too heavily in the balance, however. I saw 
one case of several months’ standing in an 
infant that died at 414 months of a generalized 
tuberculous peritonitis with extensive adhe- 
sions and a large amount of fluid that con- 
tained great numbers of tubercle bacilli. 
Obstructive symptoms with severe colicky 
pains and great distention were the prom- 
inent clinical features. 
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A type of abdominal pain occasionally 
found in children that can easily lead to a 
mistake in diagnosis is the referred pain of a 
tuberculous spondylitis due to pressure on the 
posterior nerve roots and carried along the 
lower intercostal nerves to the abdominal 

ralls. This may occur early in the disease 
but mot earlier than recognizable spinal 
rigidity and tenderness. This fact, together 
with the superficial location of the pain, rarely 
leave any doubt as to its source. A similar 
pain due to an acute condition such as has 
been reported recently I have never recog- 
nized in a child. I am sure that it is not the 
cause of the abdominal pain that accompanies 
throat infections as seen in children. 

Another pain that I imagine occurs only in 
children and not infrequently is that from 
an overdistended bladder with no demon- 
strable pathology. I have seen a child of about 
4 years of age scream with paroxysmal 
abdominal pain that had been present for 
some hours with a bladder distended to the 
umbilicus. With proper encouragement he 
emptied the bladder apparently completely 
and was immediately as happy as one might 
imagine he would be. There was no further 
trouble. It must be remembered that often 
one finds the bladder very much distended 
with apparently very little discomfort both 
in infants and older children. The typical, 
smooth, pear-shaped tumor is always easy to 
find, and, if we have this condition in mind, 
this form of abdominal pain, or its absence, 
rarely leads to diagnostic difficulties. Cath- 
eterization can always be resorted to, but I 
have never seen it necessary. 

A painful, distended bladder is also occa- 
sionally found in younger circumcised boys 
having an ulcerated meatus urinarius due 
to the “ammoniacal diaper.’”! Painful urina- 
tion is here the evident cause. 

A final word as to appendicitis in children. 
Pain is here always a symptom and probably 
always the first, though it is often very slight. 
It apparently shifts from the umbilicus to 
the location of the appendix, just as in the 
adult. In infancy it is hard to diagnose for 
obvious reasons, but is fortunately very rare, 
so far as I know. I have personally seen 


1 Brenneman. Joseph. The ulcerated meatus in the circumcised 
child. Am. J. Dis. Child., 1921, xxi, 38-47. 
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to my knowledge only one case under 3 years 
of age, and this care in a child of 22 months 
with what seemed a well-developed, gen- 
eral peritonitis without localization. Much 
younger cases have been reported in con- 
siderable numbers. In older children ap- 
pendicitis seems to differ relatively little 
from that of adults, except that the pain and 
tenderness seem less decisive and the tem- 
perature less high. The diagnosis, or rather 
the exclusion of appendicitis, is relatively 
more difficult in young children than in older 
children and adults, partly because the 
symptoms seem less prominent, but much 
more so because of the far greater incidence 
of pains in the lower right quadrant and other 
vague abdominal pains due to other causes 
already mentioned. The pediatrist and the 
general practitioner are called upon not so 
much and certainly not so often to demon- 
strate the presence of an appendicitis, as to 
exclude it by finding some other cause for the 
pain and it often keeps us anxious, for a mis- 
take with resulting delay might be fatal. 

The following recent case epitomizes the 
difficulties and uncertainties that sometimes 
confront us. A child of 5 with no tonsils has 
a throat infection with slight bronchitis. 
The case drags on for a week with almost no 
remaining temperature. Suddenly at 6 p.m. 
the temperature shoots up to 104°, there is a 
chill, the respirations become rapid, short 
and grunting, there is an anxious, drawn 
expression about the face, the abdomen is 
painfully distended and tender, especially on 
the whole right side. The belly certainly 
gives the impression of being patholog- 
ical, possibly surgical. Examination of the 
lungs, however, seems to reveal dullness in 
the lower right lobe higher than normal liver 
dullness and the presence of fine inspiratory 
rales that are found nowhere else. The im- 
pression is changed. Pneumonia is suspected 
and so reported to the family. The morning’s 
report is anxiously awaited. The temperature 
has dropped steadily during the night and is 
practically normal and remains so. When seen 
at 8:30 a.m., 14 hours after the onset, the 
patient is sitting up in bed laughing and play- 
ing with his toys, and continues as well as 
before the flurry. What was it? 
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THE GROSS PATHOLOGY OF BRACHIAL PLEXUS INJURIES 


By ALFRED W. ADSON, M.D., F.A.C.S., RocHesTeER, MINNESOTA 


Section on Neurologic Surgery, Mayo Clinic 


HE numerous unsatisfactory results ob- 
tained from the treatment of brachial 
plexus paralysis stimulated me to carry 
out an experimental study of the gross pathol- 
ogy of the various types of brachial plexus 
injuries, by attempting to produce on cadav- 
ers 2 or 3 hours after death an injury equiva- 
lent to that received in life. 

In reviewing the literature two distinct 
views are maintained with regard to the etiol- 
ogy of brachial plexus paralysis; first, that 
the injury is primarily of the brachial plexus, 
and second that it is primarily of the shoulder 
joint and the brachial paralysis a subsequent 
result. Duchenne, in 1872, first called atten- 
tion to birth palsies. He described paralysis 
of the newborn with an involvement of the 
fifth and sixth cervical roots. Erb, in 1874, 
described paralysis of the brachial plexus, 
traumatic in origin, which he stated was iden- 
tical with the Duchenne obstetric birth palsy, 
a lesion of the fifth and sixth cervical roots. 
These lesions have been found to coincide 
with lesions found by Taylor and Casamajor 
and Thomas, except that the paralysis at 
first was complete and the arm hung as a 
flaccid extremity; this gradually improved 
and left an involvement of the fifth and sixth 
cervical roots. Taylor and Thomas are the 
two principal exponents of these views, and 
numerous articles and cases have been pre- 
sented by both. 

Taylor and Casamajor, in 1913, reported 
six cases of “traumatic Erbs’ paralysis,” in 
which the paralysis was due to a separation 
of the upper roots. It was their belief that 
the roots were lacerated in order from the 
fifth cervical downward, the cervical fascia 
being the first structure to tear, next the 
nerve sheaths, the nerve itself, and finally 
the blood vessels, producing hamatomata, 
which were followed by inflammatory reac- 
tion and scar tissue. Five patients were oper- 
ated upon with not highly gratifying results. 
Aside from the removal of the scar tissue, 
end-to-end anastomosis and nerve bridging 


were advised; the two latter procedures have 
not been very satisfactory in the repair of 
peripheral nerves. In 1913, Taylor reported 
a series of cases and stated that it is difficult 
to operate on intraspinal injuries and injuries 
of the roots close to the intervertebral canal, 
and that little benefit can be expected. The 
subluxation that occurs is, in his opinion, the 
result of an infantile condition of the clavicle, 
scapula, and humerus, with a marked subse- 
quent traumatic neuritis. Massage and pas- 
sive motion aggravate the condition and even 
though surgery does not offer a great deal it is 
the best means of relief. In 1920, Taylor 
stated that patients with obstetrical birth 
palsy seldom recover completely, as is main- 
tained by the pediatrician and the neurolo- 
gist, and while surgical treatment brings 
about some improvement, too much should 
not be expected of it. Spontaneous recovery 
should be looked for during the first 3 months 
only. Taylor reports having operated on 70 
patients with only three deaths, and of having 
seen in consultation 130 additional patients 
not operated on. Only to of these patients 
were under 2 months of age. 

In October, 1910, Thomas presented a 
paper on the laceration of the axillary portion 
of the capsule of the shoulder joint as a fac- 
tor in the etiology of traumatic combined 
paralysis of the upper extremity. He stated 
that birth palsy is due to the influence of scar 
tissue following effusion of blood and syno- 
vial fluid from a lacerated capsule of the 
shoulder joint with subluxation. This article 
was supplemented, in 1916, by one in which 
he stated that the general surgeon usually 
ascribes the lesion to an injury of the brachial 
plexus, and ignores the ankylosis and pain at 
the shoulder; he referred to Duchenne’s 
article in which four cases were reported of 
posterior subluxation of the shoulder and of 
internal rotation with paralysis. Thomas 
further states that Duchenne, in 1872, in his 
third edition, reported four other subluxa- 
tions, but Thomas believes that still other 
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Fig. t. An elongated laceration of the brachial cords and peripheral nerves 
produced by a downward outward pull on the brachial plexus. 


subluxations were overlooked. He states 
that when a palsy is due to an injury in the 
region of the shoulder and is associated with 
ankylosis of a shoulder joint, it disappears 
with the restoration of the normal motion to 
the shoulder joint, that the injury to the 
plexus must be due to injury of the joint, 
that perfect recovery will take place by the 
aid of exercise, provided there is no displace- 
ment. In most chronic cases posterior sub- 
luxation with an internal rotation is found, 
and he suggests a reduction of the shoulder 
joint, if possible, by manipulation, otherwise 
by operative procedure with abduction of the 
arm. In 1917, Thomas again emphasized 
that brachial paralysis in most cases is 
secondary to joint injury and that it disap- 
pears with a complete recovery of the joint 
injury. Nerve lesions with stiff and painful 
joints recover without surgery and the repair 
of flail joints and the reduction of dislocations 
place the lesion in this former group in which 
recovery takes place. In 1920, Thomas 
reported 18 cases of injury to the shoulder in 
12 of which operation was performed. In 9 
the paralysis disappeared, in 2 it is disap- 
pearing; 1 of the patients died. Besides these 
18 cases he has seen 44 birth palsies, which he 
had reported, in 1914, as pseudo-birth palsies. 
He continues to adhere to his original conten- 
tion that “‘on the normal side the upper end 
of the humerus projects a variable distance in 
front of the anterior edge of the acromion. 
On the side of subluxation it can not be felt 


from in front and by careful palpation with 
the finger the anterior edge of the acromion 
can be located a considerable distance below 
its normal level. On the normal side there is a 
hollow under the posterior border of the acro- 
mion; on the affected side, a prominence.”’ 

In 1908, Schultz reported 54 uncompli- 
cated cases of shoulder dislocation. Paralysis 
developed in varying degrees in 75 per cent of 
his patients. There were no brachial nerve 
complications at the time of the injury; the 
lesions developed subsequently, which is con- 
trary to the manifestations in cases of classi- 
cal obstetrical birth palsies or brachial plexus 
injuries in which the paralysis is frequently 
complete for several weeks and then improves 
and is limited to certain roots. 

Fieux, in 1897, found experimentally that 
he was able to tear the brachial roots by forci- 
ble separation of the head and shoulder in 
the cadaver. 

Delbet and Cauchoix, in 1910, collected 
35 cases of brachial plexus injury from necrop- 
sy findings and surgical reports, and in none of 
these was a distinct rupture found; in every 
instance, however, there were extravasations 
of blood and inflammatory and cicatricial 
tissue. Taylor reported twenty dissections 
on ten infant cadavers, 3 to 10 days after 
birth, and found that tension was the only 
factor in the production of the lesion. Thomas 
applied forceps to the cadavers of six babies 
and was unable to rupture the _ brachial 
plexus by traction. 
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Fig. 2. Laceration of the seventh cervical nerve root 
with partial laceration of the fascia and fasciculi of the 
eighth cervical and first thoracic nerve roots produced by 
forward torsion with traction on the brachial plexus. 


A review of the literature shows that 
injuries in obstetrical birth palsies involve 
the fifth and sixth roots more frequently than 
the others, that the injuries are very slight 
in some cases and that rarely, if ever, a com- 
plete laceration of the root occurs. Exam- 
ination of the plexus shortly after birth dis- 
closes very little, but if the paralysis is per- 
mitted to continue for several months a mass 
of scar tissue close to the roots probably with 
involvement of the roots is found. The pres- 
ence of scar tissue so remote from the shoulder 
and axilla leads one to believe that the scar 
tissue is a result of injury to the cervical 
fascia, epineurium, perineurium, and_ the 
rupture of blood vessels and fasciculi. While 
subluxations occur, particularly in breech 
presentations, and in cases in which extreme 
abduction of the arm is necessary, many dis- 
locations in chronic birth palsy no doubt are 
the subsequent result of the infantile develop- 
ment of the shoulder joint. 

A study of 1o1 cases of brachial plexus 
injuries observed at the Mayo Clinic, 45 of 
which were birth palsies and 56 brachial 
plexus injuries due to direct blows on the 
plexus over the shoulder, associated in some 
instances with fractures and dislocations, falls, 
severe torsion, and gun shot and stab wounds 
with varying degrees of paralysis, leads me 


Fig. 3. Laceration of the first thoracic nerve root with 
partial avulsion of the ganglion and partial laceratoni of 
the eighth cervical and seventh cervical nerve roots with 
partial avulsion of the ganglion of each produced by back- 
ward torsion with traction. 


to believe that the treatment of brachial 
plexus injuries depends on the cause and the 
degree of the injury, and that no one method, 
medical, neurological, or orthopedic, should 
be used as a panacea for all brachial plexus 
injuries. 
EXPERIMENTAL STUDY 

Since my material was insufficient for a 
study of obstetrical birth palsy immediately 
following the injury and the death of the 
patient, an attempt was made to reproduce 
experimentally five groups of injuries of the 
plexus due to trauma of the neck and shoulder. 

I first attempted to produce the injuries 
on the fresh cadaver by applying traction 
and torsion on the arm and shoulder in various 
directions, without exposing the brachial 
plexus, and by applying approximately 150 
pounds pull. Dissections of the brachial 
plexus and shoulder were then made, but 
grossly no pathological condition was found. 
After the brachial plexus had been dissected 
free, exposing the fifth, sixth, seventh, and 
eighth cervical and the first thoracic roots, 
the upper middle and lower trunks, and the 
outer, inner, and posterior cords, the same 
pull was applied again, demonstrating which 
portions of the plexus were under the greatest 
strain. It was observed that if the pull was 
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lig. 4. Laceration of the first thoracic nerve root with 
partial avulsion of the ganglion and partial lacerations of 
the eighth cervical, seventh cervical, and sixth cervical 
nerve roots with complete avulsion of the ganglion of the 
eighth cervical and seventh cervical, and partial avulsion 
of the ganglion of the sixth cervical nerve roots produced 
by exaggerated backward torsion and traction. 


made gradually the tissues composing the 
nerve root, trunk, and cord would withstand 
greater force than if the pull was made with a 
jerk, giving proof that the fascial attach- 
ments connected with the nerve sheaths aid 
in the protection of the nerve roots and trunk, 
and that the torsion pull and upward trac- 
tion place a great strain on the muscles and 
ligaments at the shoulder so that it is readily 
understandable why injuries severe enough to 
injure the brachial plexus would also produce 
dislocations and fractures near the shoulder. 
Injuries produced by the downward pull 
with a forcible separation of the head and 
neck and by the oblique outward downward 
pull resulted in very little injury to the 
shoulder. As the experiments were repeated 
from time to time it became evident that prac- 
tically the same types of injuries took place 
in precisely the same manner so far as avul- 
sions and lacerations were concerned. 

Group 1. The experimental injuries of 
Group 1 represent an accidental injury in 
which the pull is downward and outward, as 
when the hand is caught and a sudden attempt 
is made to release it by jerking away. The 
tension was equally distributed over the 
nerve roots, trunks, and cord; the first struc- 
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Fig. 5. a. Laceration of the fifth cervical nerve root 
and partial avulsion of the ganglion and tension on the 
sixth cervical nerve root produced by forcible downward 
traction of the shoulder with counter traction of the head. 
b. With increase in tension the result is complete lacera- 
tion of the fifth cervical nerve root with partial avulsion of 
the ganglion, and partial laceration of the sixth, seventh, 
and eighth cervical nerve roots, with complete avulsion of 
the ganglia of the sixth and seventh cervical nerve roots 
and partial avulsion of the ganglion of the eighth cervical 
nerve root. 


ture to break was the fascial sheath, the sec- 
ond, the blood vessels about the cord distal 
to the nerve trunk. After stretching and 
lacerating the nerve sheaths a narrowing of 
the brachial cords was noted; as further ten- 
sion was applied more laceration in the 
epineurium was produced with breaking of 
the fasciculi, until finally there was a com- 
plete, elongated laceration distal to the nerve 
trunk in the three cords. This particular type 
of injury was significant inasmuch as it 
spread over a distance of from 8 to 1o centi- 
meters, that is, the fasciculi broke at various 
levels under different degrees of tension and 
when the laceration was complete a group 
of attenuated fibers was present. It also 
illustrated that when the pull was equally dis- 
tributed over all of the nerve roots, trunks, 
and cords, the gross injury was not near the 
intervertebral canal but distal to the brachial 
cords, thus making the surgical repair very 
difficult since resection of approximately 8 to 
10 centimeters would be necessary before all 
of the fibers could be found in cross sections. 
In addition there was marked injury to the 
fasciculi throughout their entire course above 
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and below the site of the complete laceration. 
After the injury had been produced, the 
bodies of the fourth, fifth, sixth, and seventh 
cervical and first and second thoracic verte- 
bra were removed, and the cervical cord with 
the roots and ganglia were lifted out so that a 
more extensive study could be made. The 
findings already obtained were corrobor- 
ated (Fig. 1). 

Group 2. The experimental injuries of 
Group 2 represent an injury produced by for- 
ward torsion with traction, as in belt injur- 
ies, in which the hand or arm is caught and 
rotated forward. Tension was first applied 
over the cervical fascia around the cervical 
roots, particularly to the seventh cervical 
root; the latter was the first to give way, next 
the epineurium, and last the fasciculi with 
complete division distal to the spinal gan- 
glion but proximal to the nerve trunk. As 
the tension was increased, the first thoracic 
and eighth cervical roots showed evidence of 
involvement, followed by the sixth and then 
the fifth cervical roots. This is of significance 
on account of the particular involvement of 
the seventh cervical root, and is probably 
accounted for by the fact that the seventh 
cervical root is the shortest of all of the roots 
making up the cervical trunks of the brachial 
plexus. Non-avulsion of the ganglion with 
laceration of the root outside the inter- 
vertebral canal is probably accounted for by 
the fact that even though the tension is 
greatest on the seventh cervical root, it is 
also distributed over the eighth cervical root 
and the first thoracic root. In jerk injuries 
in which all the tension was practically on 
one root, avulsion of the ganglion and spinal 
root usually took place; the fascia over the 
ganglion of the seventh, eighth, and _ first 
thoracic roots was frequently lacerated, 
which resulted in an inflammatory reaction 
and scarring, and accounts for the severe 
pain experienced in brachial plexus injuries 
(Fig. 2). 

Group 3. The experimental injuries of 
Group 3 represent injuries similar to those 
produced by forward torsion with traction in 
which the hand or arm is rotated backward. 
The first effect of the injury was on the first 
thoracic root; the fascia and epineurium 
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Partial laceration of the first thoracic, eighth 


Fig. 6. 
cervical, and seventh cervical nerve roots with complete 
avulsion of the ganglia of the first thoracic nerve root and 
the eighth cervical nerve root and partial laceration of the 
sympathetic connection with the first thoracic ganglion 
produced by forcible upward and backward traction 


became lacerated; this was followed by com- 
plete laceration of the roots between the 
ganglion and the lower brachial trunk, lacera- 
tion of the fascia around the ganglion with 
partial avulsion of the ganglion, considerable 
tension on the fascia around the root of the 
eighth cervical nerve, and slight tension on 
the fascia around the root of the seventh cervi- 
cal nerve. Increased rotation and traction 
resulted in avulsion of the ganglion and spinal 
roots of the eighth and seventh cervical nerve 
roots and partial avulsion of the sixth cervi- 
cal ganglion. These results again emphasize 
that the injury is not abrupt and confined to 
one place, but that tension applied to a par- 
ticular root may produce not only lacera- 
tion of the nerve roots, but also partial or 
complete avulsion of the ganglion and spinal 
root. In some instances the spinal roots 
break between the ganglion and the spinal 
cord; in other instances they pull out of the 
spinal cord, thus illustrating how difficult 
and unsatisfactory operations are in this type 
of injury, which may be just distal to the 
ganglion or in it, or between the ganglion 
and the cords, or perhaps in the cord itself. 
Horner’s syndrome is frequently produced 
by this group of injuries (Figs. 3 and 4). 
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Group 4. The experimental injuries of 
Group 4 represent injuries produced by 
forcible downward traction of the shoulder 
with counter traction on the head and neck 
such as is caused by blows, by falling objects, 
or by a person being thrown from vehicles 
and striking on the tip of the shoulder and 
side of the head. Falling objects striking mid- 
way between the shoulder and the head may 
produce injuries of the fifth, sixth, and seventh 
cervical roots of the plexus. These injuries 
simulate to a great extent those of the external 
popliteal nerve as it passes over the fibula or 
those of the ulnar nerve at the elbow. While 
the continuity of the nerve may be left undis- 
turbed, the injury may be severe enough to 
destroy the blood vessels and axons, causing 
inflammatory reaction and considerable scar 
tissue. In the experiments the forcible down- 
ward pull usually resulted in laceration of the 
cervical fascia, epineurium, and blood supply 
before there was much apparent injury to 
the fasciculi. As the tension was increased, 
however, complete laceration of the fifth 
cervical root took place between the ganglion, 
and the nerve trunks, in addition to partial 
avulsion of the ganglion and spinal roots. 
A further increase in tension brought about 
injury to the sixth cervical root, to the seventh 
cervical root, as well as moderate injury to 
the eighth cervical and first thoracic roots, 
and resulted in avulsion of the ganglion, 
laceration of the spinal roots of the sixth and 
seventh cervical roots, and injury to the fascia 
of the eighth cervical roots. This injury illus- 
trates the result of tension applied princi- 
pally to the various roots in order from above 
downward; it is the most common of the 
Erb-Duchenne paralysis, usually spoken of 
as obstetrical birth palsy. The degree of 
tension determines the extent of injury 
(Fig. 5). 

Group 5. The experimental injuries of 
Group 5 represent injuries produced by for- 
cible upward and backward traction when 
the body falls downward and the arm and 
shoulder are suddenly jerked upward in an 
attempt to break the fall. The results are a 
tear of the fascia at the ganglion of the first 
thoracic root in the intervertebral foramen, 
avulsion of the ganglion and the spinal 
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roots of the first thoracic and eighth cervical 
roots, laceration of the sheaths in the seventh 
cervical roots distal to the ganglion, moder- 
ate laceration of the sixth and fifth cervical 
roots, and partial laceration of the communi- 
cating sympathetic branches which are at- 
tached to the spinal ganglion of the first 
thoracic. This injury is also productive of 
Horner’s syndrome, and is further confirma- 
tory of the facts that involvement of the first 
thoracic root results in the production of this 
syndrome and that when injuries are confined 
chiefly to one root they result in laceration of 
the sheaths at the nerve root and ganglion 
with partial or complete avulsion of the 
ganglion. 

Gunshot and stab wounds of the brachial 
plexus are very similar to those of the periph- 
eral nerves except perhaps that the extrav- 
asation of blood and the formation of scar 
tissue may result in the involvement of nerves 
other than those directly injured. The treat- 
ment followed in cases of peripheral nerve 
injury is indicated (Fig. 6). 

SUMMARY 

1. Injuries of the brachial plexus, except 
those described under Group 1, are situated 
in the vicinity of the intervertebral canal 
proximal to the brachial trunk. 

2. The injuries may be slight, lacerating 
only the fascia around the cervical roots, or 
they may be severe and result in laceration of 
the cervical roots between the cervical gan- 
glion and the cervical trunk, with or with- 
out avulsions of the ganglion. 

3. Inasmuch as injuries of the brachial 
plexus are produced in the root or the gan- 
glion, they seem primarily to be lesions of the 
nerve rather than secondary to lesions of the 
shoulder joint. 

4. Patients with milder injuries may be 
expected partially or completely to recover 
without surgical treatment, but those with 
more severe injuries rarely recover, even with 
surgical treatment. 
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SURGICAL ANATOMY OF THE TRIGEMINAL NERVE’ 
By ALLEN B. KANAVEL, M.D., F.A.C.S., anv LOYAL E. DAVIS, M.D., Cutcaco 


HE surgery of the trigeminal nerve, 

with particular reference to the treat- 

ment of trigeminal neuralgia, has been 
discussed more or less extensively since 1886. 
The operative procedures employed for the 
relief of this condition have varied from 
curettage or removal of the entire gasserian 
ganglion to division of the sensory root proxi- 
mal to the ganglion. Because of the numerous 
and well authenticated successes attained by 
neurological surgeons, we have come to be- 
lieve that division of the sensory root of the 
nerve in question is the operation of choice in 
the treatment of trigeminal neuralgia. For 
this reason the surgical anatomy of the 
trigeminal nerve and of the gasserian ganglion 
is of especial interest and importance, par- 
ticularly to the surgeon interested in neurologi- 
cal surgery. 

To enable us to approach the gasserian 
ganglion and its sensory root with a feeling of 
confidence we have carefully examined 100 
human skulls,—first, to establish certain land- 
marks in the middle fossa which will favor a 
rapid localization of the operative field ; second, 
to point out the important relations of the 
gasserian ganglion and the sensory root; 
third, to determine the exact relations of the 
motor to the sensory root, in order to preserve 
the former as consistently as possible; and 
fourth, to find an explanation for those 
occasional cases in which paralysis of the 
lacial nerve occurs following the operation. 


HISTORY OF THE OPERATION 

In 1886, at the suggestion of Ferrier, Sir 
Victor Horsley (1) and Macewen first attempt- 
ed operative interference in cases of trigeminal 
neuralgia. Approach to the ganglion was 
made through the temporal bone, and the 
operative procedure was limited to simple 
division of the sensory root. Because of the 
high mortality following operation this meth- 
od was soon abandoned. In 1890, Rose (2) 
excised the superior maxilla, trephined the 
base of the skull with the foramen ovale as a 
center, and curetted the ganglion away. At 
about the same time, Andrews of Chicago, 
among others, exposed and excised the gan- 
glion through the pterygoid fossa. These 
radical operative steps were followed by an 
extremely high mortality. Two years later, 
Hartley (3) and Krause (4) simultaneously ad- 
vocated an approach through the temporal 
bone by means of an omega-shaped flap of 
skin, muscle, periosteum, and bone. ‘This 
procedure was known as the high temporal 
operation, in contradistinction to the method 
proposed first by Cushing (5), and later by 
Lexer (6), in which the line of incision was 
somewhat lower. These suggestions only 
concerned the means of reaching the gasserian 
ganglion to excise or avulse it. 

Because of the high mortality resulting 
from avulsion of the ganglion, operative pro- 
cedures were limited for a time to division of 
the peripheral branch involved. Such incom- 


1 Read before the Chicago Surgical Society, January 6, 1922. 
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plete measures were almost always followed 
by regeneration of the avulsed nerve and by 
attacks of pain in one of the remaining 
branches, so that further surgical procedures 
became necessary. 

In 1898, after careful histopathological 
studies of the ganglia removed from cases of 
trigeminal neuralgia, and after animal experi- 
mentation combined with histological studies, 
Spiller (7) proposed simple division of the 
sensory root for the relief of the pain. Frazier 
(8) carried out this idea, and, in conjunction 
with Spiller, was able to show conclusively 
from an experimental and clinical standpoint 
that regeneration of a completely divided 
sensory root never occurs. In spite of this 
fact it is only within the past few years that 
simple division of the sensory root has been 
generally adopted. Even at the present time, 
avulsion of the root, instead of a clean division 
by the scalpel, is sometimes done. 

At present, approach to the ganglion and 
sensory root is made through the temporal 
bone at the level suggested by Cushing and 
Lexer. The incision used by the authors is a 
longitudinal one extending upward for about 
3 inches from the preglenoid tubercle on the 
zygoma. A simple trephine opening is made 
through the squamous portion of the temporal 
bone, and the opening enlarged with bone- 
biting forceps. The method of making a 
large flap of muscle, periosteum, and bone is 
quite unnecessary. The operative opening is 
enlarged downward as far as possible rather 
than upward, since the field is better exposed 
thereby and less retraction of the temporal 
lobe of the cerebrum is necessary. Upon 
raising the dura mater by sponge dissection 
from the floor of the middle cranial fossa, it 
may become necessary to identify several 
Jandmarks. These are (1) the foramen spino- 
sum, through which the middle meningeal 
artery enters the cranial cavity; (2) the 
foramina ovale and rotundum containing the 
mandibular and maxillary divisions of the 
trigeminal nerve; and (3) the gasserian gan- 
glion with its sensory root. 


ANATOMICAL RELATIONS 


The distance from the internal surface of 
the squamous portion of the temporal bone 


opposite the preglenoid tubercle to the 
foramen spinosum is 2.47 centimeters. This 
figure represents the average of those found 
in the skulls examined. The minimum 
distance between these points was 1.9 centi- 
meters, and the maximum distance 3.4 centi- 
meters. As will be seen from Table I, this 
distance, in 55 per cent of the skulls examined, 
ranged between 2.0 and 2.5 centimeters. The 
foramen spinosum in the majority of the 
specimens examined was in the most depend- 
ent portion of the fossa. In 4 per cent the 
foramen was continuous with the foramen 
ovale. 

Marked grooves, running anteroposteriorly 
in the squamous portion of the temporal bone 
lateral to the foramen spinosum (Fig. 1), were 
present in 38 per cent of the skulls examined. 
These elongated depressions are produced by 
the cerebral convolutions of the temporal lobe 
and are of such depth as readily to be mis: 
taken for the true operative field. The 
ridges bounding them, moreover, often pro- 
duce difficulty in elevating the dura mater. 
The presence of such fosse should be con- 
stantly borne in mind when search is being 
made for the middle meningeal artery. 

Division of the middle meningeal artery is 
invariably necessary for a proper exposure of 
the ganglion, and, therefore, a knowledge of 
its location and common course is essential for 
the operator. As shown in Figure 2, we found 
six distinct variations in the course of the 
artery. In 41 per cent of the specimens ex- 
amined the artery divided into a main anterior 
branch, which evidently was the direct 
continuation of the artery, and a smaller 
posterior branch, which coursed posteriorly, 
describing a slight curve above the site of the 
usual opening made in the bone for the ex- 
posure of the ganglion. In 36 per cent the 
anterior branch curved posteriorly for a vari- 
able distance before coursing forward, and the 
posterior branch was situated at a higher 
level on the temporal bone. In such a posi- 
tion the artery might very easily be injured by 
the trephine unless particular care were ex- 
ercised. In the remaining specimens consider- 
able variation was found. In 2 per cent the 
posterior branch was absent. Occasionally 
two posterior branches were present, and the 
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anterior branch divided before leaving the 
middle fossa. The danger of injury under 
such conditions would be increased propor- 
tionately with the number of branches. 
Bartlett (9) has also called attention to the 
variations in position and course of the middle 
meningeal artery, and his types resemble 
closely those found by us. 

Ligation of the middle meningeal artery 
near the foramen is made more difficult, and 
elevation of the dura mater from the floor of 
the fossa is made more tedious by the pres- 
ence, in 41 per cent of cases, of a bony prom- 
inence either overlying the foramen spino- 
sum or just anterior to it (Fig. 1). Attention 
was called to this point by Cushing (5). The 
relative size of this prominence sometimes 
varies in opposite sides of the same skull; it 
may even be completely absent on one side. 

From a point on the inner surface of the 
skull opposite the preglenoid tubercle of the 
zygoma to the middle of the gasserian gan- 
glion the distance in the specimens examined 
averaged 3.61 centimeters, the minimum being 
2.8 centimeters and the maximum 4.4 centi- 
meters. Reference to Table I shows that in go 
per cent of the skulls this figure varied between 
3.0 and 4.0 centimeters. The foramen ovale, 
containing the mandibular division, was 3.14 
centimeters distant from a point opposite the 
preglenoid tubercle. Over one-half of the 
foramina were between 2.0 and 3.0 centi- 
meters away. The foramen rotundum and 
the maxillary division averaged 3.88 centi- 
meters from the arbitrarily chosen point; the 
minimum was 3.0 centimeters and the maxi- 
mum 4.5 centimeters. Eighty per cent of the 
foramina were between 3.5 and 4.5 centi- 
meters distant. 

The average bitemporal diameter of these 
skulls was 12.5 centimeters; 88 per cent of 
them were between 11.5 and 13.5 centimeters 
in diameter. The distance from the internal 
surface of the temporal bone opposite the 
preglenoid tubercle to the foramen spinosum 
was about one-sixth of the diameter of the 
skull; while the distances to the foramina ovale 
and rotundum and the gasserian ganglion 
were about one-fourth of the diameter. These 
facts held approximately true in each skull 
measured. 





Fig. 1. Drawing of base of skull showing bony promi- 
nence overhanging foramen spinosum and marked lateral 
grooves in temporal bone. 


Whereas Bartlett (9) used the foramen 
ovale as a localizing point, we believe the 
foramen spinosum is a more logical one, 
since it is the first landmark met with, and 
since it contains the highly important middle 
meningeal artery. Moreover, with increasing 
experience the surgeon will pass directly from 
the foramen spinosum to the sensory root 
without exposing the foramen ovale. Measur- 
ing from the lateral edge of the foramen 
spinosum, we found the gasserian ganglion to 
be 1.66 centimeters distant, at an angle of 15 
degrees occipitad from a transverse diameter 
drawn through the foramen spinosum. As 
will be seen by Table II, in 76 per cent the 
angle varied between 5 and 20 degrees. We 
found the foramen ovale to lie 7 millimeters 
from the foramen spinosum at an angle of 
22 degrees frontad from a transverse diam- 
eter through the foramen spinosum. In 82 
per cent the angle was between 15 and 30 
degrees. The foramen rotundum was 2.27 
centimeters, away at an angle of 36 degrees. 
In 81 per cent the angle was between 30 and 
45 degrees. Figure 3 illustrates these ana- 
tomical relations. 

We found the gasserian ganglion invariably 
to lie immediately upon the foramen lacerum, 
which contains the internal carotid artery 
with its plexus of veins and sympathetic 
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Fig. 2. 


nerve fibers (Fig. 4). Separating the carotid 
artery from the lower surface of the ganglion 
there is present a fibrous membrane (Fig 5) 
which varies in its strength and thickness. 
In 40 per cent of our specimens this membrane 
was very thin and could easily be penetrated 
in attempting to raise the ganglion from its 
bed. In the other cases the membrane was 
fairly thick; in some it was replaced by a thin 
shell of bone. 

In the specimens examined the gasserian 
ganglion measured 1.0 centimeter in its 
mediolateral diameter and 0.8 centimeter in 
its anteroposterior diameter. Hutchinson (10) 
gives the size of the ganglion as 1.4 to 2.2 centi- 
meters by 0.4 centimeter. The ganglion is 
in contact anteriorly, near the ophthalmic 
division of the nerve, with the cavernous 
sinus, and at its center it is 6 millimeters 
distant from the lateral wall of this sinus. 
Although, at present, injury of the sinus by 
experienced surgeons is comparatively rare, 
its close vicinity to the gasserian ganglion 
should be kept in mind. 


RELATIONS OF THE MOTOR ROOT 


The loss of function in the movements of 
the jaw resulting from paralysis of the mas- 
seter and pterygoid muscles, due to division 
of the motor root, is perhaps not sufficient in 
itself to require preservation of this portion 
of the nerve. The patient does not suffer a 
noticeable discomfort in approximation of the 
jaw, yet there is an asymmetry which can 





Types of middle meningeal arteries found in 100 skulls. 


easily be seen. In addition, the marked 
atrophy which follows paralysis of the tempo- 
ral muscle, and the subsequent depression 
above the zygoma are undesirable features. 
All surgeons will agree that if it is possible to 
preserve the motor root of the nerve while 
dividing the sensory root, one serious objection 
in the operation will have been removed, 
particularly in the minds of those who have 
not been able to observe for themselves the 
prompt and satisfactory recovery, and the 
immediate and complete relief from pain 
which invariably follow section of the sensory 
root. 

Opinion has varied widely as to the exact 
position of the portio minor and as to whether 
or not its preservation is possible as a routine 
procedure. Figures of the exact position of 
the motor root with relation to the portio 
major found in current textbooks of anatomy 
differ somewhat, and are rather misleading. 
We examined very carefully the relation of 
the sensory and motor roots in 60 specimens 
which had been previously preserved in the 
usual dissecting room manner. Contrary to 
the usual belief, we found that the two roots 
could be separated with ease, especially 
where the motor root lay medial to the 
sensory root and slightly superior to it. We 
found the portio minor to be somewhat whiter 
and more compact than the network of fibers 
which form the ganglion and merge into the 
sensory root, and about the size of the lead of 
a pencil. It invariably left the pons medial 
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TABLE I 


rom the internal surface of the temporal bone to the: 


a. Foramen spinosum: 
ve DL: Serre 
ee Se eS eer rere errr 
2.6 CM. 10 SO CM, Tiiin ds ccccitvonse 
3.0 CM. tO 3.5 CM. IM... ee rceecoees 


10 per cent 
55 per cent 
28 per cent 

7 per cent 


b. Gasserian ganglion: 
a ee eee 
20 CM. 00 2.5 CH IM. 2... cc cccwoeses 
2.8 CM. 00 GO CM. Ms... 2..5.0.0s cscweves 
4.0 CM. tO 4.5 CM. IM. 2... ccccccccee 


3 per cent 
40 per cent 
50 per cent 

7 per cent 
c. Foramen ovale: 

ro ee ee | re 
ea ee ee ere rie 


oe ee a. eee 
3.5 CM. tO 4.0 CML IM, ...ccccvccecces 


10 per cent 
40 per cent 
30 per cent 
14 per cent 


d. Foramen rotundum: 

18 per cent 

47 per cent 

32 per cent 
3 per cent 


cel: a eo St ar 
ec ee, ee 
rr SS | | re 
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TABLE II 


From the foramen spinosum to: 
a. Gasserian ganglion at an angle of: 
5 degrees to 10 degrees in........... 
10 degrees to 15 degrees in........... 
15 degrees to 20 degrees in...... 
20 degrees to 25 degrees in...... ios 
25 degrees to 30 degrees in........... 
30 degrees to 35 degrees in........ 


21 per cent 

30 per cent 

25 per cent 

11 per cent 

6 per cent 

7 per cent 
b. Foramen ovale at an angle of: 
40 degrees to 35 degrees in.... 

35 degrees to 30 degrees in..... 

30 degrees to 25 degrees in........... 

25 degrees to 20 degrees in........... 

20 degrees to 15 degrees in........... 

15 degrees to 10 degrees in........... 


2 per cent 

9 per cent 

. 28 per cent 
30 per cent 
24 per cent 

7 per cent 


c. Foramen rotundum at an angle of: 
50 degrees to 45 degrees in........... 
45 degrees to 40 degrees in........ 
40 degrees to 35 degrees in...... b het 
35 degrees to 30 degrees in........... 
30 degrees to 25 degrees in........... 
25 degrees to 20 degrees in........ 


15 per cent 
22 per cent 
39 per cent 
20 per cent 
3 per cent 
I per cent 


and somewhat superior to the portio major. 
[t turned about the medial side of the sensory 
root and passed beneath the ganglion, cours- 
ing somewhat obliquely across its under 
surlace to the medial side of the mandibular 
division, with which it became incorporated 
alter entering the foramen ovale. This 
description agrees with illustrations found 
in Spaltheholz (11) and Ranson (12), and with 
Pegler’s map scheme of the trigeminal nerve 
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Fig. 3. Diagram showing anatomical relations of fora 
men spinosum to the gasserian ganglion, foramen ovale, and 
foramen rotundum in a typical case. 


(13). Figures 6 and 7 show the size and re- 
lations of the motor root as we found them. 
Tiffany (14) was the first to call attention 
to the desirability of preserving the motor 
root, and believed that it could be saved. 
Keen (7) expressed the opinion that it could 
not be preserved from an operative point of 
view, although it is well to note that he was 
discussing resection of the ganglion. Cushing 
(15), in 1905, stated that it was an anatomic 
impossibility to separate the underlying 
motor root from the lower surface of the 
ganglion. Hutchinson (10) believes that the 
motor root can be isolated centrally from the 
ganglion only when it lies medial and superior 
to the sensory root. Frazier (16) very recent- 
ly has described his method of isolating the 
motor root, and identifying it by electrical 
stimulation. He reports that the percentage of 
cases in which he saves the root is increasing, 
and his successful results are more than en- 
couraging. We have been able to preserve 
the motor root and separate it from the 
sensory root centralward from the ganglion 
in an increasing proportion of our cases. Its 
different texture and its distinctive pearl 
grey color help in the identification. Proof of 
isolation can be made by stimulation with an 
electrode, whereupon crunching movements 
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Fig 4. Photograph ot a model showing relation of gasserian ganglion and the in- 
ternal carotid artery. g.g., Gasserian ganglion; m.ma., mandibular nerve; 1.s.p., 
superficial petrosal nerve; ge.g., geniculate ganglion; m.vii, facial nerve; m.uc., 
mastoid cells; 2. op. ma., ophthalmic and maxillary nerves; c.a., carotid artery. 





of the jaw on the stimulated side and contrac- 
tion of the temporal muscle are produced. If 
the motor root cannot be isolated without 
undue trauma we feel that it should be 
sacrificed with the sensory portion. 


PARALYSIS OF THE FACIAL NERVE 


Partial and transitory paralyses of the 
facial nerve occasionally occur as an untoward 


n. op ma. 


Fig. 5. Drawing, illustrating the membrane which lies 
between the carotid artery and the gasserian ganglion. 
n.op.ma., Ophthalmic and maxillary divisions; g.g., 
gasserian ganglion; ». ma., mandibular division; x, mem- 
brane between gasserian ganglion and carotid artery; 
n.vii, facial nerve; c.a., carotid artery and venous plexus. 





result of operations for the relief of trigeminal 
neuralgia, although we _ believe, not so 
frequently since simple division rather than 
avulsion of the sensory root has been carried 
out. Clinically the course resembles that of a 
Bell’s palsy and the symptoms gradually 
disappear. No adequate explanation of this 
occurrence has been given. 

Hutchinson (10) suggested the close rela- 
tionship of the seventh and fifth cranial 
nerves within the pons as an explanation for 
this occurrence. This argument is weakened 
by the occurrence of the palsy in cases of 
simple division of the sensory root, where 
the likelihood of injury of the pons is negli- 
gible. It is not difficult to believe that 
injury of the pons and of the nucleus of the 


- seventh nerve might occur when the root is 


forcibly avulsed, but the complete involve- 
ment of the facial muscles indicative of an 
infranuclear lesion, the subsequent dis- 
appearance of symptoms, the lack of involve- 
ment of other cranial nuclei, and the uni- 
lateral localization of the symptoms speak 
very strongly against a supranuclear or 
nuclear lesion. 

To show the concomitant results within the 
pons of dividing and avulsing the sensory root, 
we operated upon four cats, dividing the root 
in two cases and forcibly avulsing it in the 
others. The animals were killed at the end of 


~———« 
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Fig. 6. Photograph of a dissection of the base of a skull showing the size and 
relations of the motor and sensory roots of the trigeminal nerve. c.a., Carotid 
artery and cavernous sinus; #.iii., oculomotor nerve; g.g., gasserian ganglion; 
n.iX,x,Xi, cranial nerves; o.c., optic chiasm; ”.ma., mandibular division, trigeminal 
nerve; m.m., middle meningeal artery; ”.v.m., motor root, trigeminal nerve; n.v7i 


and viii, cranial nerves. 


two weeks, the pons was carefully removed, 
and the material stained by the Marchi 
method. Macroscopically, the roots which 
were cut with a scalpel showed a definite line 
of division and were intact at the point of 
cxit from the pons. The avulsed roots were 
ragged and irregularly torn at a point about 

millimeters distant from the edge of the pons. 
(srossly, no disturbance in the substance of 
the pons could be seen. In all probability the 
opening into the cavum meckelii, through 
vhich the roots pass, acted as a barrier when 
the nerves were picked up and pulled upon, so 


that a direct force could not be exerted. 
Clinically, the animals in which the root was 
avulsed showed more marked conjunctival 
symptoms. In both types, sensation was 
demonstrated to be completely lost over the 
distribution of the trigeminal. Microscop- 
ically, both types showed in the pons and 
in the medulla the same degenerative changes, 
involving the sensory nucleus and_ spinal 
tract of the nerve. As far as could be deter- 
mined, there were no degenerative changes 
in the seventh nerve in its course within the 
pons. 
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Fig. 7. Photograph of a dissection of the base of a skull with the cerebellum 
and pons in position, illustrating the relations of the motor and sensory divi- 
sions of the trigeminal nerve. 2.7i7, oculomotor nerve; m.m. middle meningeal 
artery; g.g... gasserian ganglion; #.v.m., motor root, trigeminal nerve; 1.72, 
trochlear nerve; .v.s., sensory root, trigeminal nerve. 


Adson (17) has not observed any cases of 
facial palsy following division of the sensory 
root. He avulsed the sensory root from the 
pons upon postmortem material, and found 
gross evidences of considerable trauma at the 
point of exit. He believes also that as a result 
of detachment of the dura mater from the pet- 
rous portion of the temporal bone, profuse 
bleeding may occur, and that the blood, 
entering the facial canal through several 
small bony openings, may cause a facial] palsy. 


It is true that detachment of the dura 
mater from the floor of the middle fossa, and 
from the surface of the ganglion, is often ac- 
companied by rather profuse bleeding. As 
can be seen from Figure 4, the facial nerve lies 
at some distance from the site of operation 
making such involvement difficult. The fact 
that oozing is constantly present during each 
operation, and that the palsy occurs rela- 
tively infrequently, seems to us an important 
point. 
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Fig. 8. Diagram showing the preglenoid tubercle of the 
zygoma and the site of operation. 


That the location of the irritative lesion is 
in the facial canal, rather than at the internal 
auditory meatus, is suggested by the fact that 
the acoustic nerve is not involved. By 
referring to Figure 4, the relation of the great- 
er superficial petrosal nerve to the petrous 
portion of the temporal bone will be seen. 
It is not unreasonable to assume, as has been 
suggested by Taylor. that this nerve may be 
pulled upon in elevating the dura mater from 
the petrous portion of the temporal bone, and 
the traction be communicated to the seventh 
nerve near the geniculate ganglion in such a 
manner as to give rise to injury to this nerve, 
although a simple infective origin cannot be 
eliminated. 


CONCLUSIONS 

In conclusion we wish to emphasize the 
following points: 

1. The distance from a point upon the 
inner surface of the squamous portion of the 
temporal bone opposite the preglenoid tuber- 
cle to the foramen spinosum was found to 
average 2.47 centimeters. 
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Fig. 9. Photograph of patient following resection of the 
sensory root of the trigeminal, with preservation of the 
motor root. 


2. There are six distinct types of middle 
meningeal arteries, the larger percentage of 
which give off single anterior and posterior 
branches. 

3. The distances from the foramen spino- 
sum to the gasserian ganglion, foramen ovale, 
and foramen rotundum, respectively, are 
1.66 centimeters at an angle of 20 degrees 
occipitad from a transverse diameter through 
the foramen spinosum; 0.7 centimeter at an 
angle of 30 degrees frontad from the transverse 
diameter; and 2.27 centimeters at an angle of 36 
degrees frontad from the transverse diameter. 

4. In 41 per cent of cases a marked bony 
prominence overhangs the foramen spinosum, 
which leads to difficulty in elevating the dura 
mater and ligating the middle meningeal 
artery. Further, in 38 per cent marked 
lateral grooves are present which may lead to 
difficulty in localization of the operative field. 

5. An attempt should be made to save the 
motor root, which lies medial to and some- 
what superior to the sensory root centralward 
from the ganglion. 

6. A thin membrane lies between the 
gasserian ganglion and the carotid artery in 
4o per cent of the skulls examined. 

7. The cause of the paralysis of the seventh 
nerve which infrequently occurs cannot as yet 
be definitely stated. 

We wish to thank Dr. S. W. Ranson of the Anatomy 
Department of the Northwestern University Medical 
School for his kindness in placing material for study at 
our disposal. 
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SECONDARY PAROTITIS 
By FRANK S. LYNN, M.D., F.A.C.S., BALTIMORE 


3 cases of secondary parotitis devel- 
oped in the surgical division of the 
University Hospital. During that year 947 
intra-abdominal and pelvic operations were 
done. Prior to that time this complication 
had not made its appearance in our clinic in 
several years. 
Before taking up the discussion of this 
condition, brief synopses of these cases are 
herewith given: 


| ) se 1920, in a very short period, 


Case 1. Mrs. B., age 61, No. 19189, admitted 
February 25, 1920; operation, February 28, 1920— 
panhysterectomy. Diagnosis: carcinoma of cervix. 
Pathological diagnosis: squamous-celled carcinoma 
of cervix. 

On March 2, 1920, 2 days following operation, 
the patient, after considerable nausea and vomiting, 
developed a left parotitis. This continued and 
finally went on to resolution without incision being 
necessary. On March 10, 1920, a right parotitis 
developed. This likewise went on to resolution. In 
this case ice applications were used. 

Case 2. G. A. W., age 28, male, No. 19421, 
admitted March 15, 1920; operation, March 22, 1920 
—right nephrectomy. Diagnosis: nephrolithiasis 
with pylonephritis (right) May 18, 1920. 

On March 31, 1920, 9 days after the operation, 
patient developed a right parotitis. Application of 
ice was used. Suppuration took place, parotid was 
incised. After this patient had an uneventful 
recovery. 

CAsE 3. A. C., age 10, male, No. 21459, admitted 
August 13, 1920. Diagnosis: appendicitis, with 
diffuse peritonitis. Operation: for abdomical con- 
dition, none. 

Taken sick August 7, brought to the hospital 6 
days later, condition such that operation was con- 
sidered out of the question. With ice to abdomen, 
the Fowler’s position, Murphy’s proctoclysis, and 
infusions of salt solution his general and abdominal 
conditions improved. 

On August 16, right parotitis developed. On 
August 17, left parotitis developed. Cold applica- 
tions were used. August 24, right parotid was 
incised. August 27, left parotid was incised. Patient 
began to improve and was discharged September 24, 
1920. Improved. 


This condition, while not particularly 
common, is of sufficient frequency and inter- 
est to merit an occasional study and review of 
the literature. It is a phenomenon which has 


been associated not only in surgical proce- 
dures but has been frequently met with when 
a strictly medical régime has been carried out. 
In reviewing the literature it is quite interest- 
ing to note the gradual elimination of factors 
formerly thought to play a part in the pro- 
duction of this condition. 

In 1886 Stephen Paget, in discussing this 
subject, classified parotitis under four heads: 
(1) mumps; (2) injury; (3) debilitating dis- 
eases, such as typhoid and typhus; (4) when 
the primary lesion is an abdominal condition 
free from septicemia and pyzmia. 

From his observation of the fourth class of 
cases he concluded that the parotid was 
related to the peritoneum; that it was also 
related to the generative organs; that an 
abdominal or pelvic lesion may be followed 
by parotitis without pyemia; that such a 
parotitis, if it occurs late in a patient, not 
exhausted by the primary disease, and with 
healthy kidneys, is usually followed by 
recovery. According to Paget this relation- 
ship of parotid to abdomen the older writers 
called “sympathy.” One year later (1887) 
Paget had collected ror cases as follows: 


Ten due to injury of the urinary tract; 18 due to 
injury of the alimentary tract; 23 due to injury of 
the abdominal wall, peritoneum or pelvic wall; 50 
due to injury, or disease, or temporary derangement 
of the generative organs. 


It will be noted from Paget’s table that the 
majority of the older cases reported were 
overwhelmingly associated with ovariotomy, 
and this strengthened the belief that there 
was a sympathetic connection with the 
parotid. But now we know it is not any more 
common in pelvic conditions than in other 
intra-abdominal processes. 

The observation has been correctly made 
that formerly most abdominal surgery con- 
sisted of ovariotomies. Paget based his opion- 
ion that secondary parotitis was sympathetic, 
on the occurrence of changes in the generative 
organs during mumps. This, as an etiological 
factor, has long since been discarded. 
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The literature presents many interesting 
phases of this condition and before taking up 
the etiology and pathology we shall touch 
briefly some interesting cases. 

Numerous cases are reported in connec- 
tion with appendicitis, by Barlow, Elder, 
Bunts, Thomas, Bowe, Frank, and Jones. 
The latter’s case being most interesting it will 
be reviewed briefly. 


Patient with recurrent appendicitis. First attack 
1897, appendiceal abscess, opened and drained, 
followed by bilateral parotitis. One year later 
another appendiceal abscess, opened and drained, 
again bilateral parotitis. The following year there 
was another attack of appendicitis. This time 
abscess was opened, drained and the appendix 
removed, again a bilateral parotitis. 


We also find this condition not infrequently 
during the treatment of gastric and duodenal 
ulcers, both by surgical and non-surgical 
procedures, and in treating them in a medical 
way some interesting facts are revealed. 

Rolleston and Oliver studied this condition 
in the medical treatment of 1000 cases at 
St. George’s Hospital. In the treatment of 
530 cases food, water or both were given by 
mouth, and of these two cases, or 0.4 per cent 
developed secondary parotitis. Of the remain- 
ing 470 cases, all treated by rectal feeding, 21 
cases, or 4.5 per cent, developed this com- 
plication. So we see in this series, parotitis 
was Over 10 times more frequent when oral 
starvation was practiced than when food or 
drink was allowed by mouth. 

Many instances are also found of -the 
condition following various operative pro- 
cedures on the stomach. 

Harkin reports parotitis in a woman, age 
43 years, as the first symptom of three suc- 
cessive pregnancies. None followed by sup- 
puration. 

The cause of secondary parotitis has occa- 
sioned a good deal of discussion. At first it 
was regarded as a variety of mumps, but 
there is a marked difference; primary paro- 
titis is infectious with no tendency to sup- 
purate, secondary parotitis is non-infectious, 
and often goes on to suppuration. Heat 


degeneration as a cause, advanced by Lieber- 
meister, in cases of hyperpyrexia, had few 
followers and has been discarded. Dalche, in 
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his case of climateric parotitis, concludes by 
observing that “one thinks more readily that 
it arose primarily from vasomotor disturb- 
ances aroused perhaps by a genital auto- 
intoxication (Dyball).” Toxins as a cause 
are no longer regarded seriously and in fact 
have been eliminated. 

The sympathetic theory was advanced by 
Stephen Paget at a time when most abdominal 
operations were on the generative organs of 
the female. At that time infections were rife, 
and these cases of secondary parotitis were 
most likely due to infections, which brings us 
to the next factor. 

Pyzmia or embolism: This was the first 
causative factor to receive a very general 
acceptance, but it is even to this day denied 
by some. They raise the point that secondary 
parotitis has occurred with no infection, and 
again where infection has been present there 
has been no evidence of thrombosis or septic 
emboli. But undoubtedly some cases are 
metastatic in origin. 

Lastly we come to the duct-infection theory 
first advanced in 1889 by Hanau and Pilliet. 
They were the first to suggest the possibility 
of infectious organisms traveling up the duct 
to the gland. To justify their opinion they 
called attention to the pathological findings, 
namely, inflammation around the ducts and 
then spreading to the perilobular tissue; 
whereas if due to emboli the inflammation 
would first appear perivascular. This was 
substantiated by the bacteriological findings 
of Girode, who found the organisms mostly 
occurring to be the staphylococcus, pneumo- 
coccus, pneumobacillus, typhoid bacillus, 
colon bacillus, and the streptococcus in order 
of frequency. 

In cases of gastric and duodenal ulcers, 
Hone and Barton attached more importance 
to antecedent hematemesis than oral starva- 
tion as a factor in the production of secondary 
parotitis. This might be likely only in so far 
as it leads to treatment by oral starvation 
there being no evidence that parotitis depends 
on the occurrence in the parotid gland of 
thrombi, such as might be favored by a 
posthzemorrhagic leucocytosis. 

Dyball, on the other hand, says that “one 
of the strongest arguments against this theory 
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of ‘buccal dryness’ is the fact that the sub- 
maxillary and sublingual glands are prac- 
tically never affected. Whereas one would 
expect them as frequently as the parotids.”’ 

Against this we might observe that the 
parotid is a serous gland, the submaxillary 
and sublingual are mucous glands and secrete 
mucin. 

William Stuart-Low has demonstrated the 
inhibitory influence of mucin on bacterial 
growth. He showed that mucin has a retard- 
ing influence on bacterial growth, that 
sterilized solutions containing mucin remained 
sterile for sometime on exposure to air, and 
that bacteria ceased to grow in culture media 
when mixed with mucin. He says: “It is 
evident, therefore, that mucin fulfills a potent 
part in the defense of the body against bac- 
terial attack.” 

The parotid contains lymph glands, the 
other salivary glands do not. The presence 
ot these favors the collection of infectious 
agents and the setting up of an inflammatory 
process. 

Before dismissing the question of cause 
there is one factor called attention to by 
Deaver, namely ‘‘traumatism—the result 
either of direct pressure on the parotid gland, 
or the forcible manipulation ot the jaw by the 
anwsthetist.”” But how many times have we 
seen cases in which the administration of the 
anesthetic was difficult and it was necessary 
forcibly to hold the jaw and yet this condi- 
tion did not develop; and again we have seen 
this condition arise after a perfectly smooth 
anesthetic. At the City Hospital, many of 
the patients were alcoholics, the anesthetic 
in a great many cases difficult, and the occur- 
rence of this condition practically nil. 

Inquiries made by Fisher show that trau- 
matism of the bony or soft structures of the 
face have had little or nothing to do with the 
production of the condition. He says: ‘‘The 
results of such inquiries have been negligible 
as to infectious parotitis.” Our experiences 
bear out this conclusion. If it has any bear- 
ing it is only a minor réle. For why is it that 
this complication is practically confined to 
lesions and operations within the abdomen? 

According to Blair suppuration usually 
takes place in 3 or 4 days, all symptoms 
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being increased. Dyball finds that 33% per 
cent of the cases are bilateral. When this 
condition is bilateral there is usually an 
interval of 2 days before its occurrence on the 
second side. The enclosure of the pus might 
rupture and the latter discharge through the 
external ear, or it might force its way to the 
sternocleidomastoid muscle and travel down- 
ward to the supraclavicular and mediastinal 
regions. Retropharyngeal abscesses have 
been known to form secondarily. The gland 
might become gangrenous. 

Wagner claims the mortality of these cases 
is 30 per cent. 

Fenwick, in the treatment of ulcer by oral 
starvation, formerly had a large number of 
cases develop suppurative parotitis. He tried 
various mouth washes without success. He 
then resorted to the giving of agents that 
would promote salivary secretion, at the same 
time not stimulating peristalsis of stomach or 
intestines. After trying this plan he treated 
more than 300 cases by rectal feeding with- 
out a case of parotitis. So much for attempts 
at prevention. When the condition does arise, 
the use of ice is recommended (Blair) and 
when suppuration does occur, as it usually 
does in 3 or 4 days, radical treatment by the 
incision of Blair, Lilienthal, or Cope are 
recommended. 

In this, one should not wait for fluctuation, 
but he should be governed by the increase of 
symptoms. 


CONCLUSIONS 


1. More attention should be paid to the 
condition of the mouths of our patients, 
before and after operation. Following opera- 
tions some mild salivary stimulant should be 
given to keep the ducts clean. 

2. The reason the sublingual and sub- 
maxillary glands are practically immune is 
because they are mucous glands, mucin 
inhibiting bacterial growth. 

3. Furthermore the parotid is the only 
salivary gland containing lymph glands. 
These favor the collection of inflammatory 
agents. 

4. There are two main sources of infec- 
tion: viz. (1) through the blood or lymph 
stream, (2) by way of Stenson’s duct. 
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5. Itis my opinion that the infection of the 
parotid in the cases herein reported were 
oral, in view of the fact that in every instance 
oral starvation was necessary for some days. 
Surgical treatment is justified if symptoms 
do not subside by the third or fourth day. 


REFERENCES 
BARLow. Med. Times & Gaz., 1885, Dec. 
PaGcET, S. J. Lancet, 1886, p. 732. 
Grbss, A. J. Lancet, 1886. 
HARKIN. Lancet, 1886, vol. 1. 
PacEt, S. J. Brit. M. J., 1887, i, 613. 
NicHoison. Lancet, 1891, ii, 1420. 
DonkIN. Lancet, 1891, ii, 1364. 
Barton. Lancet, 1891, ii, 1469. 
HAwTHORNE. Glasgow M. J. 1895, xliv, 21. 
ATKINSON. Johns Hopkins Hosp. Bull., 1897, viii, 204. 
Hone. Australian M. Gaz., 1898, xvii, 50. 
ELDER. Lancet, 1901, p. 176. 
Tuomas. Lancet, 1901, p. 1796. 
Moretey. American Gynecology, 1902, Dec. 


SURGERY, GYNECOLOGY AND OBSTETRICS 








Jones. Boston M. & S. J., 1902, cxlvii, 565. 

Bunts. Am. J. M. Sc., 1904, cxxvii. 

Dysatt. Ann. Surg., 1904, Dec. 

ENcuisH. Med. & Chir. Tr. 1904, Ixxxvii, 39 

Bowe. Ann. Surg., 1905, xlii, 735. 

BUCHNELL. Lancet, 1905, ii, 58. 

BuCHNELL. Med. & Chir. Tr., 1905, Ixxxviii. 

Tepsss. Med. & Chir. Tr., 1905, Ixxxviii. 

DyBaLL. Brit. M. J., 1904, i. 

Howarp CAMPBELL. Am. J. M. Sc., 1904, cxxviii, 957. 

Burrows. Brit. M. J., 1909, i, 1513. 

FRANK. Surg., Gynec. & Obst., 1912. 

ROLLEsTON and OLIveErR. Brit. M. J., 1909, i, 1286. 

Fenwick. Brit. M. J., 1909, May. 

LILIENTHAL. Am. J. Surg., 1917, xxxi, 101. 

LILIENTHAL. Progressive Med., 1918, March, 58. 

Biair. Med. & Sur., 1917, i, 134. 

Core. Brit. J. S., 1919, v. 1. 

ROLLESTON and OLIver. Brit. M. J., 1919, May. 

DeAvER. Ann. Surg., 1919, Ixix, 128. 

Cotitns. Surg. Gynec., & Obst., 1919, xxviii, 404. 

Fisher. Ann. Surg., 1919, Ixx, 713. 

Low, W. Stuart. Mucous Membranes Normal and 
Abnormal, Including Mucin and Malignancy, 190s. 

Manton. J. Am. M. Ass., 1918, Sept. 28. 





PERFORATED ULCERS 
A REPORT OF FIFTEEN 


By EDWARD C. BRENNER, 


N the Annals of Surgery, November 1920, 
Farr, in his article on “ Perforated 
Gastric and Duodenal Ulcers” states in 

conclusion: “Early diagnosis and simple 
closure of the perforation will result in cure in 
a very large proportion of cases. Gastro- 
enterostomy should be reserved for the few 
who may need it later.” Directly following 
this article is one by Lewisohn entitled: 
“Persistence of Pyloric and Duodenal Ulcers 
following Simple Closure of an Acute Perfora- 
tion.”’ Deaver in his review of 55 consecutive 
cases of perforated gastric and duodenal ulcers, 
summarizes as follows: ‘‘ Accumulating sta- 
tistics and more accurate follow-up records are 
dispelling the fallacy that perforation cures 
ulcer and tend to show that primary gastro- 
enterostomy lessens the likelihood of future 
ulcer symptoms and complications.”” On the 
following page of this same journal’, one 
reads that Smithies, out of 226 cases of 
gastro-enterostomy operations for gastric and 
duodenal ulcer traced, reports that only 57, 
20.9 per cent, were clinically free of com- 


* Annals of Surgery 1921, April 


'Read before the Surgical Section of the New York Academy of Medicine, May 6, 1921 


OF THE DUODENUM! 
CONSECUTIVE CASES 


M.D., F.A.C.S., NEw York 


plaints. From such paradoxical statements 
it is quite evident that the therapy for gastric 
and duodenal ulcers is far from a satisfactory 
standardization. 

The problem of duodenal ulcer differs in 
some respects from that of gastric ulcer. 
Therefore, it would seem that greater progress 
might result from the diligent efforts which 
are everywhere being made to improve the 
treatment of ulcers if the results of gastric and 
duodenal surgery were reported separately. 
Most papers are combined reports and con- 
sequently are at times, confusing. The fifteen 
cases comprising this study are perforated 
ulcers of the duodenum and the discussion 
will pertain to the subject in question except 
when reference is made to gastric ulcer. 

In this most dramatic of acute abdominal 
crises, operation within the first 12 hours with 
simple closure of the perforation will terminate 
in recovery in the great majority of cases. 
The problem: is the future welfare of the pa- 
tient after his postsurgical convalescence. The 
question of latent malignancy in the ulcer- 
bearing area is negligible in contradistinction 








to gastric ulcer where there is a 20 per cent 
potential cancer menace. Is the ulcer healed 
by simple closure, will it stay healed, and will 
the patient remain free from symptoms? 
There is the crux of the question. Before 
attempting an answer to this, a proper concep- 
tion of the salient anatomy and physiology 
of the duodenum must be emphasized in 
order adequately to appreciate the changes 
that occur in both from the pathogenesis of 
ulcer. The cardia and the first part of the 
duodenum are fixed points of the stomach. 
This viscus when empty lies transversely in 
the upper abdomen, and when filled assumes 
a more vertical plane due to a marked descent 
of the prepyloric portion. Therefore when 
filled, the weight-bearing area is principally 
in the distal portion of the pylorus and the 
first portion of the duodenum, especially the 
latter, producing considerable traction on this 
area. Moreover, this particular area, i.e., the 
pylorus and the first portion of the duodenum 
(and distal portion of the lesser curvature) 
has a scantier blood supply than the stomach 
proper. Furthermore, in this subvascularized 
area the mucosa is intimately attached to the 
muscle layers with the formation of ruge. 
Thus no allowance is made for dilatation 
and contraction and the area is predis- 
posed to traction anemia. This traction 
ischemia lasts for about 2 hours after eating, 
and may be a potent predisposing factor for 
selective embolic infections, thrombosis, or 
tissue digestion. At all events this traction 
anemia may have a definite effect upon the 
healing of ulcers and a practical bearing on 
the postoperative care. (If the foot of the 
patient’s bed be elevated 6 inches, gravity 
will overcome this traction of the pars 
pylorica and the duodenum will receive its 
full blood supply.) Normally when food enters 
the stomach. it is subjected to a thorough 
liquefaction and mixing with gastric juice. 
Chymification is complete before the sphincter 
relaxes. Thus the motile powers of the 
stomach exhibit a proper balance between 
propulsion and retention. (There is probably 
a segmental activity of each curvature.) 
This motility mechanism is badly damaged 
by gastro-enterostomy. In normal digestion 
the acid chyme entering the duodenum trans- 
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forms the prosecretin into secretin and the 
pancreatic secretion ensues. The duodenum 
by its churning movements intimately mixes 
the chymified food with the bile and pancreatic 
ferments before it is passed onward into the 
jejunum. In gastro-enterostomized patients 
a revolutionary change in the physiology of 
digestion occurs. Improperly prepared gastric 
contents enter the jejunum which in turn is 
called upon to assume the duodenal function 
for which physiologically it is unsuited. That 
some have pain, vomiting, and diarrhea, 
and other dyspeptic symptoms is small 
wonder. That many thrive despite their 
altered physiology merely accentuates the 
remarkable adaptability of human economy. 
It should be emphasized that gastro-enteros- 
tomy performed for scar tissue obstruction of 
the pyloroduodenum is in the majority of 
cases a satisfactory procedure. In such cases 
of obstruction there has pre-existed for some- 
time an altered function both motile and 
secretory, chiefly of the stomach, to a less 
degree of the duodenum. In these cases of 
disturbed function, a short-circuiting is the 
lesser of two evils and nature’s adaptability 
again functions. Conversely, it is well known 
that in the absence of true pyloroduodenal 
stenosis, gastrojejunostomy is often fraught 
with future disaster. For several months the 
patient is likely to be comparatively free 
from symptoms but the late results may be 
most disappointing. This point is well 
emphasized by Smithies. The cardinal indica- 
tion for gastrojejunostomy would, therefore, 
be a true stenosis. It should also be remem- 
bered that nature overcomes many apparent 
stenoses. 

The writer is of the impression that should 
the diameter of the duodenum be reduced not 
more than one-half due to the infolding of a 
perforated ulcer, no stenosis will result. (Vide, 
Cases 3 and 7.) 

Pathology. Of the well-established, easily 
demonstrable chronic ulcer we have ample 
knowledge; of the so-called acute ulcer, the 
erosion, the ulcerating lesions which recover 
and disappear under medical treatment our 
knowledge is meager. It is highly probable 
that from time to time small defects occur in 
the gastric and duodenal mucosa, with or 
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without symptoms and that these spontane- 
ously disappear. Defects of greater magni- 
tude, true ulcers with typical clinical findings 
sometimes completely disappear under medi- 
cal treatment. The so-called remissions and 
exacerbations in these histories may be ex- 
plained upon the ground of recurring new 
ulcers. Once the lesion has become a well- 
established, indurated type, the pathological 
process is prone to become progressive with 
little or no remission of symptoms. These, the 
true surgical ulcers, present in general five 
types: (1) the large ulcer with an abundance 
of scar-tissue induration, which encroaches 
upon the lumen of the duodenum and usually 
presents more or less extensive extrinsic 
adhesions; (2) medium-sized ulcers with 
moderate scar-tissue infiltration, without nar- 
rowing of the lumen; (3) the small ulcer with 
a non-indurated or slightly indurated base; 
(4) the acute necrotic type; (5) multiple 
ulcers including the so-called kissing type. 
Perforation may occur in any type and as the 
problems in pathology are varied, so also are 
the indications for surgical repair. To state 
dogmatically that suture with posterior gastro- 
enterostomy should be employed in all cases 
is as illogical as to maintain that simple 
closure will always suffice. Good surgery 
should aim to cure the patient of this path- 
ology with the least insult to anatomical and 
physiological function. Clinically the majority 
of acute perforations of the duodenum occur 
in ulcers of group 2, 3, and 4 types. These 
lesions present a remarkable monotony. They 
are single, simple, round, slightly indurated 
ulcers, 1 to 2 centimeters in diameter occuring 
in the suprapapillary portion of the duodenum 
(450 to 1) and in the vast majority of cases 
in the first 114 inches on its anterior or superior 
surface. Those occurring at the pyloro- 
duodenal junction are probably for the most 
part duodenal. In these the pyloric veins are 
often obliterated. Much less than _ half 


present adhesions to neighboring structures: 
gall bladder, liver, colon, stomach, or omen- 
tum. It is the writer’s impression that most 
ulcers that perforate suddenly are non- 
adherent to adjacent viscera, and that the 
adhesions when present are of recent origin. 
Disease of the appendix and gall bladder is 
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frequently concomitant. The perforation is 
usually 2 to 5 millimeters in diameter, a 
typically punched out hole in the crater of the 
ulcer. If one carefully examines such perfora- 
tion it will be noted that usually the entire 
ulcerating portion has been extruded as the 


result of embolism or thrombosis. The 
induration remaining is the protective zone 
and accounts for the rapid healing after 
closure. The writer is convinced that in 
some cases this induration is soon absorbed 
and the duodenum is restored to its normal 
condition without any macroscopic evidence of 
previous disease. (Vide Cases 3 and 9.) 

Thus one seems justified in stating that 
lesions of types, 2, 3 and 4, which comprise 
the majority of perforated duodenal ulcers 
are best treated by simple closure. 

Type zr. The large ulcer with an abundance 
of scar-tissue induration which encroaches 
upon the lumen of the duodenum and which 
usually is adherent to neighboring organs 
presents a different pathology and demands 
appropriate surgical therapy. Such lesions, 
prior to perforation have produced a partial 
stenosis thereby resulting in a change in the 
motility and secretory functions of the 
stomach. The closure of these ulcers after 
perforation usually produces a real rather than 
an apparent obstruction. Consequently they 
present the cardinal indications for gastro- 
enterostomy namely, stenosis plus a pre- 
existing altered gastric function. (Perhaps 
some form of pyloro-plasty of the Finney or 
Horsley type may prove more efficacious in 
the therapy of these types.) Furthermore, 
simple closure in this type seldom results in 
permanent cure, and the relapses after such 
a closure have helped to popularize primary 
gastro-enterostomy for all types. These 
ulcers closely simulate the calloused gastri: 
types which so often fare badly after simpk 
suture. The treatment of the multiple ulcer 
type must be governed by the pathological! 
problem at hand. 

From the above mentioned pathology, it 
will be noted that for practical purposes 
perforated ulcers of the duodenum conform 
themselves to one of two types. First, the 
soft lesions—the more common type, charac- 
terized, (a) by their relatively smaller size, 











(b) by their superficial extent, (c) by their 
failure to penetrate deeply prior to the 
embolic or thrombotic phenomenon which 
results in perforation, (d) by the absence of 
dense induration, and (e) by lack of adhesions 
and encroachment upon neighboring struc- 
tures. Second, the calloused type, character- 
ized (a) by their large size, (b) by their deep 
penetration, (c) by their dense induration, 
(d) by their firm adhesions to neighboring 
structures, and (e) by their tendency to 
produce mechanical complications. The writer 
believes that simple closure by inversion with 
fine chromic catgut will cure the vast majority 
of the first group whereas the calloused types 
require in addition a primary gastro-enter- 
ostomy (or perhaps some form of pyloro- 
plasty). The successes and failures in this 
series are in accord with these general 
principles. 

The diagnosis of perforation is readily made 
in most all cases. The anamnesis of previous 
indigestion, the suddenness of onset, the 
agonizing pain, constant in character in 
contradistinction to the colic-like of appendi- 
citis, cholecystitis, intestinal obstruction or 
renal colic, the vast extent and degree of 
rigidity and tenderness so soon after onset, 
the comparatively slow pulse, slight or no 
febrile reaction—is a familar picture. A few 
points are worthy of emphasis: Vomiting 
occured in less than half of the cases in this 
series (7 cases). Rectal examination may 
elicit extreme tenderness soon after perfora- 
tion—much earlier than in appendicitis. The 
symptom of shock has been overempha- 
sized. In this series but four were in any 
degree of shock. Apparently shock, when 
present, occurs soon after perforation and is 
transitory. It should also be mentioned that 
in stout individuals there is only slight rigidity. 
Also in the transitional period passing on to 
true peritonitis, there is afree interval when 
the pain is ameliorated. One patient (Case 3) 
seen 18 hours after perforation sat up in 
bed exclaiming, he felt quite well. No opiate 
had been administered. His abdominal cavity 
contained the usual amount of duodenal 
contents and the peritoneum was markedly 
injected. More than half the cases show 
obliteration of liver dullness either partial or 
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complete. It is merely a corroborative sign 
and is in no wise pathognomonic. The left 
shoulder pain mentioned as occassionally 
occuring early after perforation is probably a 
pneumogastric-spinal accessory reflex rather 
than of peritoneal or anginal origin. In the 
preperforative irritation stage physical ex- 
amination may reveal acute tenderness over 
the ulcer with some rigidity of the overlying 
muscles. This connotes a deep ulcer with 
peritoneal irritation and should be an indica- 
tion for surgical intervention. (Case 7 well 
illustrates this danger signal: the patient, a 
female of 57 years, for 6 months had typical 
hunger pains occuring 3 hours after eating. 
Her examination elicited acute tenderness 
over the site of the pylorus and moderate 
rigidity of the rectus. Temperature, pulse, 
and blood count were normal. She was put 
to bed and placed upon Lenhartz diet. 
Tenderness and muscle spasm persisted. On 
the eleventh day of treatment, perforation 
occured suddenly while she was at absolute 
rest.) 

Treatment of acute perforations. The treat- 
ment is immediate operation regardless of any 
degree of shock that may be present as the 
patient’s condition rapidly improves with 
the relief of intraperitoneal tension. The 
abdomen is dry shaved, painted with iodine, 
and washed off with alcohol. Under ether 
anesthesia a 4 inch mid-right rectus incision 
is deepened down to the peritoneum. A point 
of practical importance is to determine the 
lower border of theliver. This should limit the 
upper angle of theincision. Ifasmall nick be 
first made into the peritoneum a little free 
fluid will well up into the incision, and gas 
bubbles erupting through this clinches the 
diagnosis of perforation. The escaped con- 
tents is best aspirated, especial attention 
being paid to Morrison’s space, the right 
lumbar gutter, and to the toilet of the pelvis. 
With moist pads the surrounding structures 
are gently pushed aside and the perforation 
sought. Fibrin deposits are an excellent 
guide to the point of perforation and not 
infrequently gas bubbles point out the way. 
If the perforation is obscure, slight pressure 
on the stomach may cause bubbles to appear. 
Closure of the perforation is accomplished by 
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infolding the ulcer with fine chromic catgut 
reinforced occasionally with an omental tab. 
The expediency of a primary, gastro-jeju- 
nostomy is determined by the pathology. If 
simple closure is performed, one tests the 


patency of the lumen of the gut. If the tip 
of the little finger can be insinuated through 
the site of closure, there is little danger of 
obstruction. One then makes a search for 
secondary ulcers, gall bladder and appendiceal 
disease. 

The added risk of primary gastro-emteros- 
tomy before the advent of peritonitis is 
slight in a patient whose condition during 
operation is good, as regards respiration, 
aeration, and circulation. The danger of 
working in a potentially infectious field is 
more theoretical than real. The real dangers 
are two-fold: (1) a 2 to 3 per cent chance of 
future gastrojejunal ulcer formation and, (2) 
the late secondary sequela which occur in 
several cases despite perfect technique in the 
hands of the most skillful. Therefore, unless 
the pathology is such as to demand a primary 
gastro-enterostomy, simple closure should be 
performed. A good practical rule is, when in 
doubt, don’t do a gastro-enterostomy. It 
can be performed later, if indicated. 

If a careful peritoneal toilet be made by 
aspiration there is no need of drainage except 
to the mural tissues. The suprapubic stab 
wound seldom drains, but may produce 
adhesions and is contra-indicated. Drainage 
to the site of closure is never instituted as 
several duodenal fistulz have resulted thereby. 
The slow perforations with abscess formation 
are best treated by simple incision and drain- 
age. If a fistula ensues, a secondary closure 
with gastro-enterostomy is indicated. 

Following operation the patient is placed in 
a semi-recumbent position, given one or two 
doses of morphine and a 5 per cent glucose 
and 5 per cent sodium bicarbonate rectal drip. 
Small amounts of water by mouth are per- 
mitted after 4 hours. On the third day, 
Lenhartz’s treatment is instituted and adhered 
to for its entire course. At this time, the 
foot of the bed is kept elevated about 6 inches. 
Frequently small amounts of alkalies are 
administered the first 2 weeks. The patient 
is then given a light, selected, non-bulky 
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diet with crackers and milk between meals 
for the next 2 weeks. At the end of the month 
a roentgenologic examination is made. The 
patient upon discharge is warned of the 
dangers of dietary indiscretions and asked to 
report if any symptoms return. Nine of 12 
cases radiographed failed to show any 6 hour 
residue. The motility in most was practically 
normal. Of the three cases having retention 
after 6 hours, two had it to a marked degree. 
All three of these at the time of operation 
presented calloused ulcers. Two would have 
had primary gastro-enterostomies performed 
had their conditions permitted. The third 
was omitted through ignorance of the patho- 
logical indication. 

Of the 15 cases comprising this study, 13 
were males, 2 females. The ages varied from 
21 to 57, averaging 37 years. Eight patients, 
53 per cent gave a previous typical ulcer 
history of varying duration from a few months 
to 10 years. Five, 33 per cent, had an indefi- 
nite history of dyspepsia. In 2, there were no 
previous symptoms up to the moment of 
perforation, 13 per cent. (In these the 
evidences of inflammation and repair were 
absent and the picture was one of focal 
necrosis.) In no case was there a history of 
hematemesis or melena. Only three (20 per 
cent) perforated within the first year of symp- 
toms. The average duration of symptoms 
until perforation was 3% years. Of the 15 
perforations, 13 were acute and 2 slow perfora- 
tions. Of the slow perforations one presented 
a large abscess extending from the liver to 
the iliac crest. This was of 2 weeks’ duration. 
The other case slowly perforated and ap- 
parently remained localized for 1 week and 
then ruptured, producing a diffuse peritonitis. 
Of the acute ruptures (13), the shortest time 
elapsed after perforation until operation was 
3 hours, the longest 26 hours, the average 
time being 10.6 hours. The average tempera- 
ture was 100° per rectum, pulse go, respira- 
tion 24, white blood cells 15,100 with 85 per 
cent polymorphonuclears. Cultures were 
taken in 11 cases and were reported sterile. 
Of the 13 acute perforations, a correct pre- 
operative diagnosis was made in 12. 

Of the 13 acute perforations the soft type 
ulcer presented in 8 cases (61.5 per cent) and 




















the calloused ulcer in 5, (39.5 per cent). 
Two of these soft ulcers were of the acute 
necrotic type and had no digestive disturb- 
ances prior to admission. In all 8 cases 
simple closure was performed. Primary 
gastro-enterostomy was performed twice for 
calloused ulcer, and secondarily, within 1 
month of the simple closure in 2 others. The 
fifth case felt so well, it seemed unnecessary. 
He remained well over 2 years and has 
recently had a gastro-enterostomy performed 
because of severe hemorrhage, apparently 
from the old ulcer site. This pathology was 
not sufficiently appreciated at first operation. 

The immediate results were excellent in all 
15 cases, save one patient, simple closure, 
who died suddenly on the fifth day from 
pulmonary embolism, giving a mortality of 
6.6 per cent. One patient in whom a trans- 
verse incision was made, returned in 3 months 
suffering from a ventral hernia. During repair, 
the duodenum was carefully searched for the 
old ulcer site—it had been a soft ulcer type 
with a history of symptoms for 1 year prior 
to perforation. The duodenum appeared 
absolutely normal. One other developed an 
acute suppurative cholecystitis 2 years after 
discharge and required cholecystectomy. 
The duodenum showed no evidence of adhes- 
ions or previous disease, and the ulcer site 
had entirely disappeared. This also was a 
soft ulcer type with digestive disturbances of 
2'4 years prior to perforation. At the time 
of his first operation the gall bladder had 
appeared normal. Thus two of eight soft 
ulcer types, 20 per cent, treated by simple 
closure resulted in a complete restitution of 
the duodenum. This evidence though small, 
is very suggestive. In addition, the remaining 
5 cases (one died) of soft ulcer perforations 
had remained well over a long period of time. 

The average time elapsed since operation is 
3 years and 1 month, the longest period ro 
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years, the shortest 214 months. Excepting 
two cases operated upon, 3 and 2!4 months 
ago respectively, and whose present conditions 
are satisfactory but too early from which to 
draw conclusions, the next most recent case 
is of 18 months’ duration. The present condi- 
tion, as reported within the last 4 months, of 
10 cases of acute perforation, 7 of whom 
presented soft type ulcers and 3 calloused 
ones and in whom the average time elapsed 
since operation has been 3 years and 6 months, 
is as follows: Of the soft type 7, in whom 
simple closure was performed, all are well 
and symptomless. One of the calloused types 
has recently had a gastro-enterostomy per- 
formed for hemorrhages. Of the two others 
in whom secondary gastro-enterostomies were 
performed before leaving the hospital, one 
was well 14 months after operation, and the 
other complains of dragging pains in the 
region of the wound, and periodic attacks of 
diarrhoea. All but two have gained weight, 
the average being 614 pounds. 

In conclusion, one seems justified in em- 
phasizing the importance of reporting the 
end-results of the treatment of perforated 
ulcers of the stomach and duodenum as 
separate entities. The immediate results 
depend more upon the time interval that has 
elapsed after perforation than upon surgical 
therapy. It is well recognized that most 
cases operated upon within 12 hours of 
perforation terminate in recovery. Only by 
careful follow-up records extending over many 
months can reliable statistics be obtained 
as to ultimate cures. Moreover, a fuller 
appreciation of the pathological problem pre- 
senting in each case should result in a more 
rational method of treatment. To state 
dogmatically that all cases treated by simple 
closure will result in permanent cure is as 
illogical, as to insist upon a primary gastro- 
enterostomy as a universal procedure. 
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THE ANOMALOUS RIGHT SUBCLAVIAN ARTERY AND ITS POSSIBLE 
CLINICAL SIGNIFICANCE 


By A. A. GOLDBLOOM, ParvapetpHia 
From the Laboratories of the Daniel Baugh Institute of Anatomy of the Jefferson Medical College, Philadelphia 


ORMALLY, there are three main 

N branches from the proper arch of the 

aorta. From right to left they are 

.the innominate which divides into the right 

subclavian and the right common carotid; 

the left common carotid; and the left sub- 
clavian arteries, respectively. 

The origin of the right subclavian is op- 
posite the right sternoclavicular articulation, 
and from that point the artery ascends up- 
ward and outward in a gentle curve over the 
dome of the pleura to the inner border of the 
anterior scalene muscle. 

The origin of the left subclavian is from the 
termination of the transverse portion of the 
aortic arch and consequently is much deeper 
in the thorax. From its origin it ascends at 
first almost vertically and then curves out- 
ward and slightly forward to reach to the 
inner border of the anterior scalene muscle. 
From this point onward the course of the 
two arteries is the same. 

An anomalous origin from the arch of the 
aorta of the right subclavian artery distal 
to the point of origin of the left subclavian 
and coursing between the cesophagus and the 
vertebral column, on the level of the second 
to fourth thoracic vertebre, is not unknown. 
In a dissection of 225 bodies at the Jefierson 
Medical College four such arteries were 
encountered. Owing to the similarity in the 
anatomy of the four specimens a description 
of one of them will suffice. 


DESCRIPTION OF THE ANOMALOUS SPECIMEN 


The right subclavian artery comes off as a 
branch of the aortic arch, at the junction of 
the transverse and descending portions of the 
aorta. It arises on the left side of the body, 
1.5 centimeters distal and to the left of the 
left subclavian artery as an independent 
branch, instead of its normal origin from the 
innominate artery on the right side of the 
body (Figs. 1 and 3). The anomalous vessel 
maintains a curve and comes off at an angle 





of 120 degrees from the descending aortic 
limb. It ascends forward, upward, and 
outward, being in relation with the trachea 
and cesophagus ventrad, and with the verte- 
bral column dorsad, on a level with the third 
and fourth thoracic vertebre (Figs. 1 and 3). 
Here it is at an angle of 45 degrees with the 
left subclavian artery. When it reaches the 
middle of the second thoracic vertebra, the 
vessel leaves the vertebral column to reach 
the root of the neck on the right side, where it 
bends at an angle of 40 degrees. It reaches 
3 centimeters above the level of the right 
first rib; and here maintains its position and 
gives off branches as normally. The length 
of the anomalous artery from its origin to 
where the vertebral artery comes off is 8.75 
centimeters; the diameter at its origin is 2 
centimeters; where it crosses the vertebral 
column approximately 1.25 centimeters; and 
where the vertebral arises, 1 centimeter. 

Associated with the anatomic variation 
the two common carotids arise as the first 
and second branches of the aorta; the left 
subclavian as the third; and the right sub- 
clavian as the fourth main branch (Figs. 1 and 
3). The innominate artery is, of course, 
absent. There are slight variations in the 
exact place of origin of the right subclavian 
artery in these conditions: Sometimes it pro- 
ceeds from the upper part of the arch; 
again from the posterior aspect; but most 
commonly from the junction of the trans- 
verse and descending parts of the arch,— 
the point of origin in these specimens. 

The right common carotid artery arises 
from the commencement of the transverse 
portion of the aortic arch, usually the point 
of origin occupied by the innominate artery, 
and is 10.25 centimeters from the beginning 
of the aortic arch (Figs. 1 and 3). The left 
common carotid artery arises 1.5 centimeters 
from the right common carotid, making the 
point of origin 11.75 centimeters from the 
beginning of the aortic arch. In this respect it 
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Fig. 1. A dissection showing the course and origin of the anomalous right sub- 
clavian artery. The arch of the aorta is pulled, or rather rolled, toward the left 
so as to expose the origin of the anomalous right subclavian from the descending 


portion of the thoracic aorta. 


occupies a position more to the right than 
is normal, and it covers a greater surface of 
the trachea where it crosses to its distribution 
on the left side of the neck. Both carotids 
are in relation to the trachea laterally, but 
the left is more intimately related and crosses 
the trachea at an angle whereas the right 
ascends upward with no angulation. 

The left subclavian artery arises 4.5 centi- 
meters from the right common carotid in the 
mid-portion of the transverse arch,—the 
normal point of origin of the left common 





carotid artery, thus varying in its normal 
point of origin at the termination of the 
transverse portion of the aortic arch. 

The first branch of the anomalous right 
subclavian artery is the vertebral (Figs. 1 
and 3) coming off at a distance of 8.75 centi- 
meters from the point of origin of the anomal- 
ous artery, and corresponding to the position 
of a normal vertebral artery. This is worthy 
of note on account of the variations in the 
point of origin of the right vertebral in cases 
of anomalous right subclavian: arteries such 














Fig. 2. Series of schemata of the embryonic arterial 
arches in explanation of the anomalous right subclavian 
artery described in the text. The dotted lines indicate 
points of absorption. A, Primitive condition; B, custom- 
ary development; C, unusual development and early stage 
of the anomalous right subclavian artery; D, a later stage 
of the anomalous right subclavian following develop- 
mental adjustments of parts (see text). zc, Internal carotid 
artery; ec, external carotid artery; cc, common carotid 
artery; raa, right aortic arch; Jaa, left aortic arch; i, 
innominate artery; ao, aorta; p, pulmonary artery; rs, 
right subclavian artery; /s, left subclavian artery; 2, 
vertebral artery; x, point of origin of anomalous right 
subclavian artery. 


as described here. The vertebral artery 
directly ascends, with no tortuosity, for a 
distance of 4.5 centimeters and then enters 
the foramen in the transverse process of the 
sixth cervical vertebra. The other branches 
of this segment of the anomalous right sub- 
clavian artery are present as normally, as 
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are those of the second and third parts. (The 
specimen described by J. E. Mears was 
unusual in that the thyroid axis was absent 
in both subclavian arteries.) The right sub- 
clavian artery is crossed ventrally in the 
root of the neck by the right pneumogastric 
(vagus) nerve, but the inferior (recurrent) 
laryngeal nerve does not form a loop around 
the subclavian artery as normally, but 
passes directly to its usual distribution. It is 
not recurrent in character as is customary 
for it (Figs. 1 and 3). 


EMBRYOLOGY 


In these conditions there is a defect in the 
absorption of the primitive right aortic arch 
in the embryo (Fig. 2 C). Absorption occurs 
ordinarily distal to the point of origin of 
the right subclavian artery (Fig. 2 B, a-b). In 
this condition absorption is along the fourth 
arterial arch (Fig. 2 C, a-c). The embryonic 
right aorta becomes the right subclavian 
artery (Fig. 2C,a-x). In a transformation of 
the aortic arches into the arteries of the neck 
normally the fourth aortic arch on the right 
side persists with the descending aorta as far 
as the seventh intersegmental artery to 
become the right subclavian artery (Figs. 
2A and 28). The explanation of this anomal- 
ous right subclavian seems to be that in 
some way in very early embryonic life the 
right fourth arterial arch which normally 
becomes the innominate (Fig. 2 A, 7) fails 
to develop (Figs. 2 C and 2 D). 

The right arch beyond the origin of the 
right common carotid artery, or that part 
which normally continues into the right sub- 
clavian (Fig. 2 C, a—c) in part atrophies 
and disappears; while the lower part of the 
right aortic root (Fig. 2 B, a-b) remains patent 
and continues to grow in connection with the 
back part of the aorta. This, being in con- 
nection with the origin of the right subclavian 
artery carries the blood into that vessel 
which is detached from its natural supplying 
channel. To reach this vessel the blood 
passes along that portion of the right aortic 
root which intervenes between the origin of 
the right subclavian and the place where the 
two aortic roots join to form the secondary 
trunk of the aorta (Fig. 2 C, x). This root 
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Dissection showing an anomalous right subclavian artery arising distal 


to the normal left subclavian and coursing to the right arm behind the trachea 


and the cesophagus. 


remains pervious and persistent (Fig. 2 C, 
a-x), instead of disappearing as is usually 
the case (Fig. 2 B, a-b). 

The position of the right subclavian artery 
dorsal to the trachea and cesophagus may be 
explained as follows: As the right aortic 
root lies dorsad to the trachea and oesophagus 
and pursues the direction which is followed 
by the commencement of the right subclavian 
in cases as described above (Fig. 2 C, a-x), 
we must regard the first part of the artery 
in it; that is, the part dorsad to the trachea 
and oesophagus as really formed of the 
persistent pervious right aortic root. 





Through the heart-shaped space (Figs. 
2 C and 2 D) the pulmonary system and the 
heart descend ventrally so that the trachea 
comes to lie ventral to the anomalous right 
subclavian artery when this forms. The 
cesophagus occupies the same position since 
the large blood vessels develop around the fore- 
gut. The latter lies from the first in the loop 
ventral to the dorsal aorta and will, therefore, 
be ventral to an anomalous right subclavian 
artery since the artery represents in part the 
original right dorsal aortic arch. 

There are two explanations for the cephalic 
position of the right subclavian artery on 
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the left arch (arch proper) of the aorta (Fig. 
2°D, rs-x): One is that there is a migration of 
the vessel from point a-x in Fig. 2 C to point 
rs-x in Fig. 2 D. On the other hand there 
may be an apparent migration and the real 
change is a dragging down of the aortic arch 
by a downward movement of the heart and 
pulmonary system. The second view ap- 
pears to be a better explanation for the 
dorsal position of the right subclavian artery. 
Probably both processes progress para passu 
bringing about adult conditions as found in 
these observations. 

As stated above the vertebral artery in 
its origin is normal. This is an interesting 
fact since its point of origin is the extent and 
position of the absorption of the right, 
fourth primitive arch. An obstruction arising 
at an early period in the right fourth arch 
internal to the origin of the vertebral artery 
(Fig. 2 D, v), would necessitate the persistence 
of the connection of the outer end of the arch 
with the aorta to carry blood to the right arm 
and right vertebral artery. This would 
give rise to an abnormal right subclavian 
with a vertebral artery as one of its branches 
(Fig. 2 D, v). Under such circumstances 
the absorption of the right arch would be 
complete medially. If the obstruction had 
occurred immediately beyond the origin of 
the vertebral (Fig. 2 C), the internal half of 
the fourth arch would remain in continuity 
with the vertebral, supplying blood to it and 
thus would give rise to the origin of the 
vertebral from the aorta or even from the 
right common carotid artery. Under such 
circumstances there would not be a complete 
absorption medially of the right arch. 

Position of the right inferior laryngeal nerve. 
In all of these instances of anomalous origin 
of the right subclavian artery, the right 
inferior laryngeal nerve does not wind around 
the artery in proceeding to its distribution 
(Figs. 1 and 3). The left pneumogastric and 
inferior laryngeal nerves possess their normal 
course. The so-called “recurrent” nerve 
arises from the trunk of the pneumogastric 
far cephalically before that nerve crosses in 
front of the right subclavian, but instead of 
turning around behind that vessel, it passes 
slantingly upward to the larynx. This al- 
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tered position of the inferior laryngeal nerve 
tends to confirm the view of the complete 
atrophy of the fourth and fifth right vascular 
arches. This, of necessity, precludes this 
nerve from possessing its normal “‘recurrent”’ 
direction. 

It is further to be noted that the pneumo- 
gastric nerve as it passes from above down- 
ward, from without the vascular arches, to 
join the root of the lungs and the cesophagus 
on each side, gives off its recurrent or inferior 
laryngeal branch below the last arch. As 
the latter nerve proceeds upward to the 
larynx within the vascular arches, it follows 
that when the neck comes to be elongated 
by the extension of the parts between the 
third and fourth vascular arch arteries, the 
pneumogastric nerves are drawn down with 
the lowest persistent arch around which the 
recurrent nerve originally curved. If then 
any of the lower arches should permanently 
disappear, we may expect to find the bend 
of the recurrent nerve not passing lower than 
the place where it is held down by the next 
persistent arch. 

Further explanation for the failure of the 
inferior laryngeal nerve to wind around the 
subclavian artery in these cases may be re- 
ferred to the earlier periods of the existence 
of the foetus when the larynx is placed be- 
hind the ascending portion of the arch of the 
aorta, while the head rests on the thorax and 
in front of the ascending portion of the aortic 
arch. The inferior laryngeal nerve passes 
dorsad to the larynx, the left going to the 
arch of the aorta and the right below the 
innominate artery. As gestation advances 
the neck lengthens and the brain is re- 
moved upward in accommodation to which 
the nerves become elongated, suspending the 
arch of the aorta and the right subclavian 
artery in loops. When the right subclavian 
arises on the left side it passes dorsad to the 
larynx and is, therefore, not embraced by the 
inferior laryngeal nerve. 


FREQUENCY OF OCCURRENCE 


Quain found this anomaly present four 
times in one thousand cases, Holzapfel six 
times in one thousand, and Tiedeman eight 
times in one thousand. Holzapfel collected 
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two hundred cases of abnormal right sub- 
clavian arteries including four of his own, and 
gives the frequency as one case in one hundred 
sixty-seven cadavers, or 0.6 per cent. Cobey 
gives the result of an investigation made by 
Arthur Thomson for the Anatomical Society 
of Great Britain and Ireland as five in five 
hundred, or 1 per cent. The cases reported 
from the University of California Medical 
School (Harvey) are two in two hundred 
thirty-seven cadavers, or 0.8 per cent. Bean 
reported two cases of his own and six others 
in the literature, besides Holzapfel’s cases. 
Cobey and Bevier each reported one case. 
The writer in an investigation made in the 
dissecting laboratories of the Jefferson Med- 
ical College found four in two hundred twenty 
five cadavers or 1.6 per cent. Holzapfel 
gives the following among many conclusions: 
“The anomaly passes between the cesophagus 
and vertebral column (107 times), seldom 
between the cesophagus and trachea (25 
times), and rarely in front of the trachea 
(6 times). The anomaly was found sixteen 
times in persons beyond the age of 50 years 
and occurs in normal and abnormal in- 
dividuals, anatomically.” 


PRACTICAL APPLICATIONS 


Dysphagia. Some internists think that 
where such an arterial abnormality exists, 
the close relation of the subclavian to the 
cesophagus occasions a difficulty in swallow- 
ing. Bayford was the first to direct attention 
to this particular form of dysphagia, describ- 
ing it under the name “dysphagia lusoria.”’ 
Doctor Bayford’s patient in whom the right 
subclavian coursed between the trachea and 
the cesophagus had difficulty in deglutition. 
The anomalous subclavian artery between 
the cesophagus and the vertebral column 
would in all probability cause similar dys- 
phagia. 

Quain quotes the history of a patient having 
difficulty in deglutition as follows: ‘In an 
examination of the body of a female who died 
at an advanced age, the right subclavian ar- 
tery was found to arise from the left side of 
the arch of the aorta and to cross behind the 
cesophagus to its usual position on the first 
rib. It was ascertained that the person had 


been, for some time before death, subject to 
pain in the stomach and difficult deglutition; 
and those symptoms were augmented toward 
the close of life to such an extent that she 
refused to take any food, except fluids, 
declaring her inability to swallow.” Quain 
quotes Professor Otto as observing a person 
in whom such a condition existed and there 
was not the slightest difficulty in swallowing. 

Three cases of ‘dysphagia lusoria”’ have 
been reported in connection with this anom- 
aly. One by Bayford in which a patient 
61 years of age who had been suffering from 
difficult deglutition throughout life, died 
from inability to swallow; another, by 
Autenreith and Pfleiderer, in which a woman 
about 60 years of age died of slow starvation; 
and a third, by Brewer of simple dysphagia. 
In all these cases there was an associated 
aneurism of the anomalous right subclavian 
artery at its origin. Of great interest in con- 
nection with the matter of slow starvation is 
the juxtaposition of the dilated anomalous 
vessel to the thoracic duct, which may be 
subjected to pressure as it lies upon the ver- 
tebral column. 

A case of erosion of the vertebre by the 
right subclavian was reported by Picard in 
which the artery passed between the cesoph- 
agus and the vertebral column. A case 
of sudden death from swallowing a large 
mouthful, resulting in rupture of an anoma- 
lous right subclavian artery, was reported by 
Kirby. 

Lefthandedness. An ingenious theory has 
been propounded by Doctor Oehl and Pro- 
fessor Hyrtl of Vienna correlating the dis- 
position of the vessel with lefthandedness. 
Turner also offers a questionable explanation 
of the coexistence of these two conditions. 
Holzapfel believes that these anomalous 
right subclavian arteries are not the anatom- 
ical cause of lefthandedness. The theory 
appears fanciful despite the fact that the 
two conditions exist in a number of cases. 

Surgical application. Surgically the ab- 
normal course of the right subclavian artery 
is important. Attention should be directed 
to the first part of the artery proximal to the 
anterior scalene muscle. Sometimes ligation 
of this part is necessary, and one must re- 
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member that the artery lies dorsad to the 
right-common carotid artery and deep, sep- 
arated by a considerable amount of con- 
nective tissue. In one instance reported, the 
position of the vessel offered a decided diffi- 
culty in securing it. That of Mr. Liston is 
another who had the first part of the anoma- 
lous subclavian artery the seat of an aneurism 
and he experienced great difficulty in finding 
the vessel at operation. The direct course 
from the vagus nerve to the larynx of the in- 
ferior (recurrent) nerve should be a point of 
practical interest in operations on the front 
of the neck. Unequal radial pulses have also 
been noted in these cases. It may be sug- 
gested that the pressure on the vessel may lead 
to trophic changes in the subclavian artery. 
Its vascular nerves come directly from the 
ganglionated sympathetic cord. The arteries 
beyond the axilla would in all likelihood escape 
trophic disorder since they receive their vas- 
cular nerves by way of the brachial plexus. 
Since submitting copy for this paper I en- 
countered an additional anomalous subclavian 
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of the type described; moreover, William A. 
Hudson described a similar anomaly found 
in the anatomical laboratories of the Wash- 
ington University, School of Medicine. 


The writer wishes to express his deepest gratitude to 
Prof. J. Parsons Schaeffer for his interest in the prepara- 
tion of this paper. Thanks are due to Dr. Clarence 
Hoffman for special dissections of the region. 
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ACCESSORY PANCREAS WITH ULCER OF PYLORUS' 


By HARRY COHEN, M.D., New York 
Attending Surgeon, Peoples Hospital 


HE most common anomaly associated 

with the pancreas is the presence of an 

accessory pancreas (1 and 2). A review 
of the literature shows this condition to be 
of not infrequent occurrence. It is found 
most often in adults, but Hess (3) reports one 
in an infant 3 months old. 

Accessory pancreas may be considered 
under the following headings: (1) embryology, 
(2) anatomy, (3) histology, (4) pathology, (5) 
clinical, and (6) surgical. 

Embryology. There are two theories for the 
development of the accessory pancreas. Ac- 
cording to Ruediger (4) the pancreas is de- 
veloped from three embryonic outgrowths, a 
dorsal and a right and left ventral. The two 
ventral unite early and give rise to the greater 
portion of the pancreas and the main excre- 
tory duct (Wirsung). The dorsal one fuses 
with the other later and gives rise to the head 


4 Presented before the Clinical Society of the Peoples Hospital, December 14, 1921. 


of the gland and the duct of Santorini. The 
failure of union of any of these three portions, 
with independent development gives rise to 
an accessory pancreas. This will explain the 
occasional presence of two accessory pan- 
creases in the same patient. According to 
Opie (5): ““At a very early period of embry- 
onic life a lateral branch of the pancreatic duct 
entangled in the mesoblastic layers of the 
intestinal wall, is by longitudinal growth of 
the intestine, carried a variable distance from 
the pancreas and a new duct is formed in much 
the same way that the pancreatic duct re- 
generates after section.”’ Mann (6) describes 
a case in which an accessory pancreas was 
found in a dog. 

Anatomy. These tumorsare usually situated 
between the serous and mucous coats in some 
part of the gastro-intestinal tract. In about 
one-third of the cases, it is situated in the 
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Fig. 1. Peritoneal surface showing large mass. 


wall of the stomach near the pylorus; most 
frequently it is found in the first 8 inches of 
the jejunum. Other locations are the duode- 
num, lower jejunum, ileum, mesentery of the 
duodenum, the fat of the great omentum, 
hilum of the spleen, splenic capsule (7), and 
umbilical fistula. There is no connection with 
the pancreas proper, and it has a duct of its 
own. The pancreas itself is usually normal. 

Histology. The histology usually resembles 
typical pancreatic structure. In a large num- 
ber of cases, however, there are no islands of 
Langerhans. There are well-defined ducts and 
one main duct may be present. In all of the 
cases large bundles of smooth muscle fibers 
are present between the glandular structure. 

Pathology. The mass is usually circum- 
scribed, either circular or ovoid, from 2 to 6 
centimeters in size and protrudes from the wall 
of the intestine as a hard nodule or occasionally 
projects into the lumen causing a narrowing. 
(Gibson, 8). The serous coat of the intestine 
always covers it. Inflammation is usually 
not present, but it is subject to the same 
pathology that affects the pancreas, i.e., acute 
pancreatitis with haemorrhage and_ necrosis 
or chronic pancreatitis. On section the mass 
frequently resembles carcinoma. 

Clinical. In only one case (Deaver’s, 9) 
true diabetes mellitus was present, but in this 
case the condition of the pancreas proper was 
not known and in the accessory pancreas 
there were no islands of Langerhans. 

Surgical. From a surgical point of view it 
is of considerable interest; it may cause diver- 





Fig. 2. Shows a portion of the aberrant pancreatic duct 
about to enter the mucosa, also ulceration of the mucosa 
above. 


ticula of the intestine, obstruction, intussus- 
ception, carcinoma, ulcer of the pylorus and 
acute and chronic pancreatitis. 

Relationship to cancer and ulcer. Nicholls 
(10) believes that these misplaced pancreatic 
“rests” are capable of independent growth 
and thus may subsequently develop into 
adenomata or carcinomata. This, however, 
is denied by most observers. Ewing (11) in 
his text book Neoplastic Diseases makes no 
mention of accessory pancreas. The relation- 
ship to ulcer of the stomach and duodenum 
is problematical. Deaver, in describing a case 
under his observation, states: “It is tempting 
to ascribe the presence of ulcer in this case to 
the pancreatic juice, but while ducts were 
present and many acini contained zymogen, 
it can never be known that actual pancreatic 
juice was secreted by this nodule.”’ In most 
cases the cells appear normal and the assump- 
tion is that the cells do secrete. 

























Fig. 3. More superficial areas of same showing more 
ulceration. 





Fig. 4. Large areas of pancreatic tissue. In mass near 
the top are areas simulating islands of Langerhans. 
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Fig. 5. Large areas of pancreatic tissue. 


Prognosis. The prognosis depends upon the 
condition of the gland. A small nodule with- 
out inflammation and causing no mechanical 
interference gives a favorable prognosis. 
Most often this condition is discovered only 
at the postmortem when death has occurred 
from other causes. In the cases of Nicholls, 
Hess, and Ruediger, the condition was so 
discovered. However, Benjamin’s (12) case 
died 5 days after operation, Carwardine 
and Short’s (13) 2 days and one of the two 
cases reported by Deaver in 6 days. The bad 
prognosis in these cases is usually due to 
concomitant inflammation and complications. 


M. R., age 36, consulted me December 15, 1918. 
His chief complaints were nausea, vomiting, pain in 
the epigastrium, loss of appetite, and loss of weight. 
No hematemesis was present during the past year. 
His previous history was of interest. His gastric 
history dated back 5 years during which time he was 
treated for gastric ulcer in three large hospitals. The 
records of the third hospital showed that he was 
admitted on December 11, 1917. His chief com- 
plaints then were epigastric pains occurring one and 
one-half hours after meals, or independent of meals, 
radiating to left and back, burning in character and 
usually relieved by bicarbonate of soda. Pains were 
associated with vomiting, and occasionally his stools 
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were “black as coal.’’ He also had slight tenderness 
and rigidity in the upper region of the abdomen 
but no masses were palpable. The roentgenogram 
then showed a persistent defect in the pyloric region, 
the duodenum was distended with the opaque meal 
and peristalsis was active. The 6 hour examination 
showed a residue on both sides of the pyloric sphinc- 
ter. The radiographic diagnosis was pyloric ulcer. 
Gastric analysis by the fractional method (Rehfuss) 
showed free hydrochloric acid 60-70; total acidity 
70-85. The other laboratory findings were negative, 
as blood, urine (no sugar), Wassermann, etc. No 
blood was found in the stool.- 

Several days following his admission to this hospi- 
tal he vomited green and yellowish fluid and small 
particles of blood. He was fed through a duodenal 
tube. After 7 weeks of thorough medical treatment 
his ulcer was apparently healed and he was dis- 
charged. The symptoms, however, soon returned 
and on December 15, 1918, he consulted me. On 
examination an indefinite mass was palpable in the 
epigastrium. He was admitted to the Peoples Hospi- 
tal, where I operated upon him on December 23, 
1918. On examination, a growth the size of a hickory 
nut was found in the pylorus, causing considerable 
narrowing of the lumen. There were no other lesions 
in the stomach or duodenum, no enlarged lymph 
nodes, and the other viscera were normal. I per- 
formed a pylorectomy and posterior gastrojejunos- 
tomy. The postoperative course was uneventful. 
Over 3 years have now elapsed with no sign of 
recurrence of any of the symptoms. 

The pathological report by Dr. Alexander Fraser, 
professor of pathology, University and Bellevue 
Hospital Medical College, follows: 

“The specimen consists of a portion of pylorus 
and duodenum about 7 centimeters in length. In 
the wall involving equally pylorus and duodenum 
and bulging out over the external surface is a very 
hard spherical nodule about 3 centimeters in diame- 
ter. The mucosa overlying this area is depressed 
and granular in appearance. On the duodenal side 
is a small elevation with a central opening, which 
probing shows to be continued into the depth of the 
nodule. On section, the nodule presents a smooth, 
glistening surface showing whorls of stout fibrous 
bands, enmeshing numerous small areas which are 
softer and more granular in appearance. 

“Histology. The nodule is composed of rolled 
and twisted bands of smooth muscle enmeshing 
numerous small islands of typical pancreatic tissue 
composed of acini and ducts. A few small groups 
of clear cells suggest, but are not true, pancreatic 
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islands. Numerous ducts are seen coming from these 
nests of pancreas, traversing the musculature and 
converging toward a large duct which opens in the 
umbilicated elevation described in the gross. The 
mucosa over the nodule shows pyloric glands ad- 
joining duodenum with typical Brunner’s glands. 
The superficial layer involving papilla and ducts 
is ulcerated, the glandular structures being absent 
and replaced by lymphocytes.” 


CONCLUSION 


The presence of accessory pancreas is of 
considerable interest. Frequently associated 
with this anomaly are many developmental 
errors. Surgical complications, as obstruction, 
ulcer, intussusception, diverticula, pancreati- 
tis, etc. are often present. The chemical irrita- 
tion of the pancreatic juice on the tissues 
should be considered. In my case, I believe 
that this was the cause of the ulcer. 
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STRICTURE OF THE URETER AS AN EXPLANATION OF SOME 
OBSCURE ABDOMINAL CONDITIONS ' 


By THOMAS M. GREEN, M.D . F.A.C.S., Witmincton, NortH CAROLINA 


TRICTURE of the ureter occurs gener- 
ally at one of three points, (1) just 
below the renal pelvis, (2) 3 or 4 

centimeters below the pelvic brim, and (3) 
in the broad ligament portion. The latter 
point is by far the most common point of 
occurrence. Frequently there is a definite 
stricture at the broad ligament portion and 
also below the brim of the pelvis. The high 
situation is extremely rare. 

Strictures are either congenital or acquired. 
The congenital strictures are considered rare 
by most authorities with the exception of 
Eisendrath (1) and Bottomley (2), who 
believe that they are far more common than 
one would be led to believe. On the other 
hand Hunner (3), Caulk (4), Furniss (5), 
Kelly (6), Garceau (7), and Braasch (8), all 
consider the acquired type by far the most 
frequent and regard the foetal type as a 
rarity. The foetal type is supposed to be due 
to the persistence of foetal valves or to 
actual twists in the ureter, and is frequently 
associated with other anomalies of the kidney 
and ureter, such as failure of the kidney to 
ascend or to rotate. Both Eisendrath and 
Bottomley believe that foetal strictures may 
exist for a long period of time and not show 
symptoms until adult life, that they are often 
multiple and the resultant hydronephrosis 
far more exaggerated than in the acquired 
type. Eisendrath (g) reviews some 67 cases 
which he considered congenital. 

The acquired type may be of extrinsic or 
intrinsic origin. The extrinsic causes are 
pressure on the ureter from neoplasms, acces- 
sory or anomalous vessels of the kidney, 
traumatism of the periureteral tissue. The 
intrinsic causes are, tuberculosis, bilharziasis, 
calculus, malignancy, and pyogenic infection. 
The effects of neoplasms pressing on the 
ureter is not of very much interest as it does 
not occur often. This is probably true of 
anomalous vessels also. Ekehorn (10) first 
demonstrated the result of anomalous vessels 


‘Read before the North Carolina State Medical Society, Pinehurst, North Carolina, April 26, rg2t. 


pressing on the ureter and later W. J. Mayo 
(11) very elaborately reviewed this subject. 
They are most frequently anterior to the 
ureter and when they are they produce com- 
pession. When they are posterior they pro- 
duce a kinking forward of the ureter. Injuries 
to the periureteral tissue frequently occur 
during pelvic operations, especially panhyster- 
ectomy. Tuberculosis may produce strictures 
anywhere in the ureter and they are most 
often multiple. In this instance, however, 
we are more concerned with the condition of 
the kidney than with that of the ureter. 
The strictures following bilharziasis are said 
to be also multiple and very pronounced. 
Dr. Wood and myself are attempting to 
prove the existence of this condition in North 
Carolina now. An impacted renal calculus 
may produce ulceration which may be fol- 


lowed by stricture. These strictures are 
invariably low down near the bladder. 
Primary carcinoma is very rare. Syphilis 


must always be borne in mind as a cause of 
ureteral stricture. Pyogenic infection is by 
far the most frequent cause of all strictures. 
Kelly (12) was, perhaps, the first to direct our 
attention to pyogenic origin of these strictures, 
his conception being that the stricture fol- 
lows pyogenic infection in the urine. Hunner 
was the first to point out the réle that focal 
infection plays in their cause and also that 
the infection is most often a blood-stream 
infection, and that the urine infection is 
secondary to stasis produced by the stricture. 
The route of the infection is most often by 
the blood stream, but it may pass upward in 
the lymphatic channels of the ureteral wall 
from below and sometimes through lymphatics 
which anastomose with those of the colon. 
It is possible for an infection to extend up 
along the mucous membrane of the ureter, 
but that is considered very unusual. The 
pathology of these strictures is similar to that 
of stricture elsewhere, i.e., connective-tissue 
proliferation and contraction. All coats are 

















Fig. 1. Miss LeG., age 31. Abdominal colic at 6-month 


intervals for 3 years. Last one very severe. A most 
obscure abdominal case studied by internist, neurologist, 
and surgeon. No diagnosis made. Attacks began with 
desire to void, which gave no relief. Frequency of urination 
but not painful. Tender over ureter at pelvic brim. Marked 
nausea at end of colic attacks. With wax bulb found dense 
stricture in broad ligament portion of ureter (right). 
Moderate distention of ureter created the attack of 
abdominal colic. Further distention caused intense nausea. 
Similar condition in the left side. Focal infection, tonsils. 


equally involved. It may vary from a simple 
annular narrowing to a marked area of dense 
infiltration in the ureteral wall. At first 
infection is deposited in the ureteral wall. 
The various coats are successively involved 
until the mucous coat is reached where 
ulceration soon occurs. The chloride con- 
stituents of the urine then set up a marked 
connective-tissue proliferation with resultant 
contraction. The colon bacillus, staphylococci, 
streptococci, and gonococci are the organisms 
most frequently found. Pyogenic infection 
sometimes produces a severe ureteritis, trigo- 
nitis, or urethritis without stricture and some- 
times we find one or all of these conditions 
associated with stricture and dependent upon 
a focal infection (13) elsewhere. One fre- 


quently can trace attacks of urethritis and 
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Fig. 2. Mrs. A., age 40, referred for abdominal] adhesions 
causing the attack of pain, which was thought to be the 
result of renal colic. Has had appendix removed and 
uterus suspended, without relief. Duration of symptoms 
10 years. Found stricture of both ureters and hydrone- 
phrosis. Both kidneys excessively movable, due to 
hydronephrosis. Focal infection, teeth and _ tonsils. 
Fluoroscopy shows no adhesions. No obstruction symp- 
toms. Motile function of gastro-intestinal tract normal. 


trigonitis to an outbreak of tonsillitis or other 
focal infection, which clear up with amazing 
quickness after removal of the focal infection. 
This is quite true with ureteral stricture and 
ureteritis. 

The effects of stricture on the kidney and 
ureter are most striking and far reaching. 
Generally the effect on both is a gradual 
dilatation, but sometimes we see an atrophy 
of both. Barney (14) explains this with 
his experiments as follows: It seems that the 
question of atrophy or dilatation when the 
ureter is suddenly obstructed depends upon 
the accessory venous anastomosis through the 
renal capsule to the spermatic, infradiaphrag- 
matic, ureteric, suprarenal, and subcutaneous 
plexus of the lumbar region together with 
other veins of that area. When the obstruc- 
tion occurs suddenly there is a marked 








Fig. 3. Mrs. Benton, age 36, referred for cholecystectomy. 
Cholecystotomy and removal of 256 gall stones did not 
give relief from pain along right costal border. Tonsils 
removed several years ago. Tender over gall-bladder area. 
Definite shadow in that area. Did cholecystectomy and 
appendectomy through right rectus incision. Had an 
attack of gall-stone (?) colic 6 weeks later. Stricture on 
both sides dilated. Capacity of 60 right and 8o left 
reduced to 18 in 6 weeks. Several bad teeth removed. 
Most marked result. 


distention of the ureter and renal pelvis 
with a pronounced increase of intrarenal 
tension. The parenchyma shows an intense 
hyperemia and oedema and since it cannot 
expand within the inelastic capsule the 
intrarenal pressure becomes so elevated that 
the venous capillaries of the parenchyma 
become obliterated. If the compensatory 
venous circulation through the capsule is 
sufficient, then we have a balanced circulation 
and continuance of urinary secretion with a 
hydronephrosis developing. If, however, this 
accessory venous circulation is not sustained 
then the intrarenal pressure becomes so 
great that it produces not only venous but 
arterial capillary obstruction, and secretion 
ceases with the resultant atrophy. In the 
gradual obstruction from stricture we have a 
continuous dilatation but gradual in character. 
There is, however, a marked increase of 
intrarenal tension and constant hyperemia 


SURGERY, GYNECOLOGY AND OBSTETRICS 











Fig. 4. Mrs. A.., 


age 28, referred for acute appendix. 
For 1o years has suffered pain in right lower quadrant, 
with acute exacerbations. Condition called appendicitis 


by every physician who has seen her. Found pyelitis 
with temperature and leucocytosis. Stricture in brood 
ligament portion, etc., dilated with relief of symptoms. 
Capacity renal pelvis 60 cubic centimeters, reduced to 18 
cubic centimeters in 6 weeks. 


creating a larger and heavier kidney. It has 
long been considered that the hydronephrotic 
kidney is always the one to select for nephro- 
pexy. It would be well here to review the 
work of Edebohls on suspending kidneys. 
He found that after slinging the kidney to 
the lumbar aponeurosis by stripping off its 
capsule and using it as a sling the albuminuria 
and casts frequently disappear from the urine. 
This led to a very extensive capsule stripping 
of nephritic kidneys with more or less improve- 
ment, unfortunately of a temporary nature. 
While the removing of one inelastic capsule al- 
lowed the renal parenchyma to expand and to 
relieve it of the devastating effects of increased 
intrarenal tension brought about by hydrone- 
phrosis, it did not prevent a reformation of 
the capsule which invariably took place. 
Again McNider (15) has shown so clearly 
that mercurial poisoning will produce such 














GREEN: STRICTURE OF THE URETER 391 


Fig. 5. Mrs. Way, age 41. History of long-standing 
attacks of pyelitis. Pelvic surgery advised from time to 
time, but refused. Dilated stricture right side below pelvic 
brim. Renal capacity 1oo cubic centimeters, reduced 
by treatment in 7 days’ time to 50 cubic centimeters and 
. 18 cubic centimeters after the third treatment, 2 weeks 
ater. 


oedema of the renal epithelium as to create a 
marked increase in intrarenal tension and 
ultimately an anuria from obliteration of the 
capillary circulation of the parenchyma. It 
is also a recognized treatment for the anuria 
of mercurial poisoning to strip the capsule 
from the kidney with the hope of permitting 
the parenchyma to expand and the secretion 
to be resumed. In my recent observations 
I am finding a constant improvement in the 
functional test of hydronephrotic kidneys 
going hand in hand with the return of the 
dilated renal pelvis to normal. After dilating 
ureteral strictures we have also had some very 
encouraging results in lower blood pressure 
readings. Geisinger (16) lays great stress 
upon this question of intrarenal tension and 
he gives it first consideration in the sequela 
of hydronephrosis which follow stricture of 
the ureter. 





Fig. 6. Miss Fickling, age 17. Operated upon 2 years 
ago for acute appendicitis. no relief from the pain in right 
side until 2 strictures in right ureter were dilated. Focal 
infection, tonsils. 


SYMPTOMS 

One of the most characteristic symptoms 
of ureteral stricture is pain. It is due most 
often to the distention of the ureter and renal 
pelvis from obstruction, and is therefore in a 
manner similar to the pain of renal colic, 
gall stones, and appendicitis. It may be acute 
or dull, constant or intermittent, referred to 
the pelvis, to the back, or along the course of 
the ureter. It may be referred to the opposite 
back, to the sacro-iliac, epigastric, and gall- 
bladder areas and ofttimes down the back of 
the thigh. This accounts for the condition 
being so frequently confused with appendi- 
citis, gastric disorders, pelvic conditions, 
sacro-iliac joint diseases, and gall stones. 
Patients frequently complain of having had 
pain for years. It is often aggravated with 
each recurring attack of pyelitis or with the 
menstrual epoch. There is a milder type of 





Fig. 7. Mrs. F., age 24, had had attacks of pain over 
gall-bladder area almost daily. Sometimes pain in costo- 
vertebral angle posteriorly. Diagnosis of gall stones and 
appendicitis made by numerous physicians. Always 
refused surgery. Very difficult stricture, 4 centimeters 
from bladder dilated. Capacity 100 cubic centimeters 
reduced to 55 in 1 week. Most marked improvement of 
symptoms. Distention of kidney with fluid creates so- 
called gall-stone and appendicitis attacks. Focal infection, 
teeth and tonsils. 


pain in some cases, where little or no hydrone- 
phrosis exists and is due to stricture with 
marked ureteritis. Other symptoms of ure- 
teral stricture are gastro-intestinal disorders, 
especially mucous colitis and conditions de- 
pendent upon chemical disturbances of the 
gastric juice. Less frequently there is mental 
depression with all sorts of nervous states, 
until we too frequently relegate these patients 
to the class of so-called neurasthenics. 

The urinary signs are generally intermittent 
and consist usually of night voiding, day 
frequency, and tenesmus. They generally give 
a history of having had urinary symptoms 
existing over a period of years. Frequently 
they date from childhood. Cultures of the 
urine are as often negative as positive. I have 
always found them positive during acute 
exacerbation. The presence of pus or blood 
in the urine is uncertain. They are just as 
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Fig. 8. Mrs. Thompson, age 35, suffering for years with 
pelvic distress and backache. Has had some pelvic opera- 
tion done several years ago. No relief. Definite stricture 
and double hydronephrosis demonstrated. Marked im- 
provement in urinary functional test and lowering of blood- 
pressure readings. Albuminuria and granular casts disap- 
pearing also. Focal infection, tonsils. 


often absent as present, except during acute 
exacerbation. Fever may be present during 
the pyelitis attacks and generally indicate 
poor drainage of the renal pelvis. The mere 
insertion of a permanent catheter for 24 hours 
is apt to give relief. 
DIAGNOSIS 

Patients generally present themselves with 
a history of abdominal pain referred to one of 
the previously mentioned areas, with a history 
of having been operated on without relief. 
Hunner found that in a series of 50 cases, 34 
of them had been operated on and of this 34, 
7 operations were classified as necessary and 
27 of them were unnecessary. One patient, 
36 years of age, had spent the larger portion of 
the last 18 years in hospitals and had had 8 
operations done, 7 of which were abdominal. 
The urinary symptoms and the urinary 
findings, if positive, are very helpful in the 
diagnosis. Palpation gives us a great deal of 
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help and reveals tender spots, corresponding 
with the stricture, i.e., low down in the broad 
ligaments or at a point 1 inch to the outer 
side of the umbilicus on a level with the 
brim of the pelvis. Sometimes the entire 
ureter is tender where ureteritis is marked 
and extensive. The kidney is often large 
and tender, readily palpable, and too freely 
movable. During palpation patients fre- 
quently complain of the character of pain 
that they have suffered from so long and 
pressure on the kidney and ureter frequently 
gives them a desire to void. Vaginaland rectal 
examinations also reveal tender spots in the 
lower ureter. The cystoscope often reveals 
valuable information. Often we find a marked 
urethritis and occasionally actual stricture 
which is always suggestive of a stricture of 
the ureter above. The vesical trigone is also 
often the seat of definite inflammation. The 
ureteral orifice is as often normal as diseased 
in appearance. The mons ureteri sometimes 
show a bullous cedema. The ureter may be so 
distended as to project into the bladder in a 
teat-like formation with ureteral orifice in its 
apex. The stricture may be so dense that 
obstruction to the catheter as it enters the 
ureter may be so definite that one does not 
pass it until several attempts have been made. 
When the catheter is passed a steady stream 
of urine is very suggestive of hydronephrosis 
and stricture. The normal rate of urine is 
drop by drop at the rate of 17 drops a minute. 
Another very definite diagnostic sign is the 
extreme pain when the catheter passes through 
the area of ureteritis or stricture, the 
patients often exclaiming: ‘‘Doctor, you are 
creating an attack.” The free bleeding of 
the ureter from the mere passage of the 
catheter is another very suggestive evidence. 
Another valuable diagnostic aid is the disten- 
tion of the renal pelvis and ureter with fluid 
and measuring the returned fluid. This 
should be done cautiously because the fluid 
may be forced into the parenchyma with more 
or less severe reaction. It should be discon- 
tinued as soon as the patient feels any pain 
in the back. They ofttimes warn you that you 
are creating the same pain from which they 
have suffered for years and refer to it by 
whatever it has been called in the past, 
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Fig. 9. Mrs. Fussel, age 50. Five years previously was 
treated for duodenal ulcer. Constant soreness and occa- 
sional acute pain over the gall-bladder area. Hyperchlor- 
hydria, large, round shadow in the gall-bladder area. Fat 
woman, over 40. Dyspepsia for 10 years. Was being pre- 
pared for a cholecystectomy at that time. Found strictures 
in both ureters, but especially the right, marked hydrone- 
phrosis, with a capacity of the renal pelvis of 90 cubic 
centimeters right and 60 cubic centimeters left. Distention 
of the right renal pelvis with fluid creates the gall-bladder 
(?) pain. Focal infection, tonsils. One year later she 
developed an acute attack of appendicitis. At operation 
an acute appendix without adhesions was removed. The 
gall bladder was normal and there were no stones in the 
bladder or ducts. The stomach and duodenum were both 
normal and no evidence could be found of previous ulcer. 
Both the patient and myself were able to distinguish 
between this attack and her former one. But how easy 
to have erred. So we must consider ureteral stricture as a 
distinct diagnostic entity in not only chronic but acute 
abdominal conditions and especially where symptoms are 
referred to the right side. 


whether it be gall-bladder pain or appendicitis 
or what not. 

Finally we come to the most definite means 
of diagnosing a stricture, that is, passing a 
catheter with a wax bulb. We may have 
obstruction going in, but there is so much 
chance of error that we do not consider that 
an evidence of stricture. However, if on 
attempting to remove the catheter we get a 
very definite hang and a grating sensation as 
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we draw the wax bulb through the stricture 
or have it come through with a jump, we have 
a very definite evidence of stricture. Finally 
a pyelo-uretergram serves not only to check 
up the question of hydronephrosis, but it 
demonstrates the presence of stricture and at 
what location. It may also show the presence 
of stone and help us determine a tubercular 
kidney from the other type. It is also useful 
for future comparisons. The passing of a 
catheter with a wax bulb should be done not 
oftener than once in 8 or 10 days, depending 
upon the amount of reaction after a treat- 
ment. The renal pelvis is irrigated through 
the catheter before it is removed. I use a 1 
per cent nitrate of silver. 

Very frequently a marked reaction after 
the gentlest sort of treatment is in itself a 
diagnostic evidence of ureteritis and stricture. 
However, there is a certain amount of reaction 
occurring after each treatment and it is only 
to the exaggerated type that I was referring 
above. There are certain precautions about 


these treatments which should always be 
observed. Treatments should not be given 
too frequently. It is well to withdraw the 
stilette an inch or two so by no possible chance 
could it be pushed through one of the eyes 
of the catheter and penetrate the ureteral 
wall. It is not well to use large wax bulbs, 
especially at first. Do not dilate strictures 
beyond 6 millimeters. The shoulder of the 
bulb should be tapering. 
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RESULTS IN INTERPOSITION OPERATION FOR PROCIDENTIA 
AND PROLAPSE OF THE UTERUS 


By HENRY N. SHAW, M.D., F.A.C.S., Los ANGELES, CALIFORNIA 


From the Gynecological Clinic of the Johns Hopkins Hospital, Baltimore 


HE interposition operation for pro- 

cidentia and prolapse of the uterus 

was first described by Watkins (4) 
in 1899. Various modifications of the opera- 
tion have been proposed, the best known 
being those of Wertheim (2), Schauta (3), and 
Freund (1). The details of the technique of 
the operation must be modified to suit the 
individual case, but in general we have 
adopted the following technique. 

The cervix is seized with toothed forceps, 
and drawn well down; a transverse incision is 
made about 2 centimeters from the tip of the 
cervix through vaginal mucosa and _ fascia, 
just below the bladder reflection on the cervix; 
a vertical incision is carried up from its mid- 
point, in the median line of the vaginal 
mucosa, to a point 1.5 centimeters below the 
urinary meatus. The mucosa and subvesical 
fascia are dissected back in one flap on one 


side, and separately on the other. The mu- 
cosa is then resected back on the latter side 
to a point which can be reached without 
too great tension by the flap from the opposite 
side (Fig. 1). 

The bladder is dissected free from vagina 
and cervix by blunt dissection until the 
peritoneal reflection is reached. All bleeding 
points should be controlled at this stage. 
The peritoneum is opened, the fundus is 
delivered, and the adnexa are examined for 
evidence of disease. If the patient is in the 
child-bearing period the proximal ends of the 
tubes should be resected. 

To deliver the fundus, three figure-of- 
eight sutures of No. 3 formalin catgut are 
placed in the anterior wall of the uterus, the 
lowest about one-third of the distance from 
the internal os to the upper surface, the next 
2 centimeters above, and the last about 1 or 2 
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lig. 1. Transverse incision through vaginal mucosa 
and fascia and vertical incision extending from mid- 
point of transverse incision to within 1.5 centimeters 
below urinary meatus. The mucosa and subvesical fascia 
are dissected back in one flap on one side, and separately 
on the other. The mucosa is resected back on the latter 
side to a point which can be reached by the flap from the 
opposite side. 


centimeters higher. The free ends of these 
sutures are passed from within outward 
through the lateral flaps of subvesical fascia 
but not tied until later (Fig. 3). The cut edge 
of peritoneum is sutured with plain catgut 
to the upper surface of the fundus (Fig. 2). 
The flaps of subvesical fascia are overlapped 
with mattress sutures, No. 2 chromic, and a 
few interrupted sutures of plain catgut used 
to approximate the cut edges of mucosa 
(Fig. 4). The traction sutures mentioned 
above are now tied, which approximate the 
anterior wall of the uterus snugly to the 
anterior wall of the vagina (Fig. 5). The 
method of delivering the fundus by traction 
sutures is Dr. Cullen’s contribution to the 
technique of the operation. Where there is 
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The cut edge of the peritoneum is sutured with 
plain catgut to the upper surface of the fundus. 


Fig. 2. 


much hypertrophy of the cervix, it should be 
amputated. The operation is completed by a 
posterior perineal repair. 


During the past year a patient, age 65, upon 
whom we had performed this operation 6 years be- 
fore, was admitted on the gynecological service of 
the Johns Hopkins Hospital. A raw ulcerated mass 
projected from the vagina which proved to be the 
bladder with the uterus still in place below it. It 
was practically a prolapse of the whole pelvic floor. 
A section of the cervix, removed for microscopical 
examination, showed no malignancy. 

This patient, a scrubwoman in the hospital, 
had had six children, and she boasted that ‘all 
of them came in the bucket.”’ She seemed to take 
a special pride in having her children without 
medical assistance. At one delivery, when she was 
under the care of the outpatient obstetrical service 
of this hospital, she said she was only able to “fool 
the doctor” by telling him she smelt something 
burning down stairs. She immediately got out of 
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Fig. 3. The free ends of the three figure-of-eight sutures 
which have been placed in the anterior wall of the uterus, 
are passed from within outward through the lateral flaps 
of subvesical fascia but not tied until later. 


bed, and the baby was born before the doctor 
returned. 

As a result of the repeated injuries to the pelvic 
fascia, and the heavy work of her daily routine, the 
support to the pelvic organs was practically de- 
stroyed. We decided to go in above and do a ventral 
fixation. 

It was most interesting to see how easily the 
uterus could be freed from the surrounding struc- 
tures. An objection that has been raised to the 
interposition operation is that it would be very 
difficult to treat a malignancy occurring later. 
We found it very easy to deliver and it was sutured 
with four silk sutures to the under surface of the 
rectus fascia just above its insertion into the sym- 
physis. 

Unfortunately, on about the sixth or seventh 
day, the patient raised the dressing and scratched 
the lower angle of the incision, causing an infection 
which traveled down to the silk sutures in the fascia, 
and necessitated their removal. The uterus must 
have become densely adherent to the anterior wall, 


Fig. 4. The flaps of subvesical fascia are overlapped with 
mattress sutures and a few interrupted sutures of plain 
catgut used to approximate the cut edges of mucosa. 


probably as a result of the infection, for the mass 
did not protrude during the 5 months she was under 
observation. 


The fact that prolapse had recurred in this 
case, led me to look up the results of the 
interposition operation in this clinic. 

Since 1900, there have been 118 interposi- 
tion operations performed. The majority 
of the patients were of the dispensary class, 
people who are constantly changing their 
addresses. Out of the whole number only 
58 sent replies to the form letters sent out, or 
had been seen in the clinic after their operations. 
Of this number 40 had been completely re- 
lieved of their symptoms, 13 were not im- 
proved, 3 had died after leaving the hospital, 
and 2 died in the hospital. Of the deaths in 
the hospital, one was due to pulmonary 
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embolism occurring on the twelfth day after 
operation, and the other a fatal hemorrhage 
from left uterine artery on the tenth day. 

Dr. Watkins (5) in an excellent article on 
the technique of the interposition operation, 
makes the following statement: ‘“‘The opera- 
tion is limited to the treatment of patients 
near or subsequent to the menopause. It is 
useful in exceptional cases during the re- 
productive period where the prolapse is ex- 
tensive and when pregnancy is impossible 
or inadvisable. This will necessitate excision 
of a portion of each fallopian tube to render 
the patient sterile.” 

To anyone familiar with the technique of 
the operation, the above dictum is self- 
evident, and yet the fact that it is overlooked 
is seen in the results in our cases. Two of our 
cases became pregnant after operation. One 
aged 37, was admitted to this hospital 14 
months later with a pregnancy of about 4 
months’ duration, suffering severely. She 
came from Virginia and did not reply tomy let- 
ter requesting details about her delivery and 
subsequent course. The other, aged 36, 
wrote that she “had a 10-pound baby 6 
months after operation, and had a very hard 
time.” Both of these operations were per- 
formed by one of the most experienced 
surgeons of our visiting staff. 

The average age of the patients was 45. 
The ages of the whole series of 118 cases were 
as follows: 
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Resection of the tubes in this type of 
operation in this clinic was first done by 
Dr. Kelly in 1908. In 35 operations done on 
women in the child-bearing period during the 
next 6 years, the tubes were resected only 
4 times. Since 1914 only 9 operations have 
been done on women in the child-bearing 
period, 7 with resection and 2 without. 

Our results, on the face of them, 13 failures 
out of 53 cases of which we could obtain 
records, are certainly not brilliant. This 
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Fig. 5. The traction sutures mentioned above are now 
tied, thus approximating the anterior wall of the uterus 
snugly to the anterior wall of the vagina. 


might be partly explained by the fact that, in 
the class of patients in our series, the majority 
of whom were of the dispensary type, we are 
more likely to hear of our failures than 
successes. Two of the failures were girls of 
17, obviously not suitable cases for this type 
of operation. The average age of the failure 
was 38. 

With increased experience in selection of 
cases in which the operation is suitable, and 
with suitable modifications of the technique in 
the individual case, much better results have 
been obtained, as we have only one failure 
reported since 1915. During this time 4o 
operations were done, 21 of whom sent replies 
to follow-up letters. 

We feel that the operation is limited to a 
small group of cases, near or subsequent to the 
menopause, where an abdominal suspension 
combined with a thorough repair of the 
perineal floor, is contra-indicated. 
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DEPARTMENT OF TECHNIQUE 


INGUINAL HERNIOTOMY UNDER REGIONAL ANAESTHESIA 


A New MeEtruop oF FIELD BLock 


By GASTON LAEAT, M.D., Paris 
Special Lecturer on Anesthesia, The Mayo Foundation, 
AND 
WILLIAM R. MEEKER, M.D., RocHester, MINNESOTA 


Head of Section on Anwsthesia, Division of Surgery, Mayo Clinic 


T is usually conceded that local anesthesia 
had its beginning in 1884 when Koller demon- 
strated the anesthetic action of cocaine by 

instilling a 2 per cent solution into the conjunc 
tival sac. Ophthalmologists were thus the first 
to make extensive use of cocaine anesthesia; but 
the fact that any mucous membrane was rendered 
insensitive by cocaine soon led to its use by 
laryngologists and rhinologists. Rapidly follow- 
ing its success in these fields, experiments in 
other lines of surgical work were carried out, and 
it was soon found that the injection of cocaine 
solutions in the skin, as well as subcutaneously 
was almost immediately followed by a loss of 
sensibility to pain. The extensive use of the 
anesthetic drug, in the absence of any serious 
study of its pharmacological action, gave rise to 
dangerous symptoms and many deaths, probably 
many more than were reported in the literature. 
Reclus and Schleich did much to overcome these 
drawbacks by the introduction of weaker solu- 
tions; but the type of anesthesia thus produced 
was inferior to that obtained with the original 
solutions. Adrenalin solution 1:1000 was next 
added; this prolonged the anesthetic action and 
decreased the toxicity of the drug, but not to an 
extent to make even the weaker solutions free 
from danger. 

The possibilities of operating painlessly under 
local anesthesia were thus demonstrated by the 
use of cocaine, and efforts were stimulated to find 
a substance which on subcutaneous injection 
would suspend sensation and at the same time 
be free from toxic effects. As a result a certain 
number of synthetic products were discovered 
which possess anesthetic properties and toxicity 
in greaier or less degree. Of these, only novocaine 
or procaine has proved to be of real practical 
value. This drug, first produced by Einhorn, in 


1905, is readily soluble in water. Its solutions 
can be sterilized by a limited amount of boiling 
without undergoing any appreciable change. It 
is not irritating to the tissues, and is variously 
estimated to be seven to ten times less toxic 
than cocaine. Adrenalin added to novocaine 
solutions, intensifies the action of the anesthetic 
drug and lengthens the duration of the an- 
esthesia by contracting the vessels and reducing 
the rapidity of absorption, so that a much weaker 
solution is required than when novocaine is used 
alone. The novocaine-adrenalin solutions have 
been proved to be the ideal anesthetic and are 
employed to cover almost the entire field of 
operative surgery. 

No less striking than the improvement in 
anesthetic drugs has been the advance in the 
technique of their administration. The original 
methods practiced by Reclus, Schleich, and Hal- 
sted consisted of peripheral intradermal infiltra- 
tion and massive cedematization with a dilute 
solution. The characteristic feature is that the 
site of injection lies along the line of incision and 
in the operative field. This procedure is still 
employed extensively for minor operations under 
local anesthesia. Matas and Cushing first 
reported cases in which operation was performed 
by a “neuroregional” method, particularly 
herniotomies in which there was direct infiltra- 
tion of the line of incision, and further injection 
of the parts during operation, in this manner 
attempting a perineural injection of the nerve 
trunks encountered at the upper outer extremity 
of the incision. This method probably remains 
the most popular among American surgeons who 
perform herniotomies under local anesthesia. 
The next important departure came with the 
circuminjection of the operative field in which a 
wall of anesthesia is made to encase or isolate the 
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Fig. 1. Right half of oblique cross section of the abdomen passing through a point 
about 2.5 centimeters above and medial to the anterior superior spine of the ilium 
and umbilicus. Note the nerves and the manner of injecting through the para-iliac 
wheal z, in Figure 5. 
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operative area, a procedure known as field block. 
This principle was probably first practiced by 
Hackenbruch, and later popularized by Braun. 
True nerve blocking in herniotomy was practiced 
in 1911 by Laewen, who injected the nerves sup- 
plying the inguinal region at their exits from the 
intervertebral foramina. Thus the trend of prog- 
ress in technique has been from _ peripheral 
infiltration through field block to nerve block, 
the last being the procedure of choice in all work 
under injection methods of anesthesia. No mat- 
ter how large the hernia may be, it is sufficient 
to inject the last three intercostal nerves and the 
first four lumbar nerves close to their exits from 
the vertebral column, a procedure known as 
paravertebral block (9). This procedure, how- 
ever, is technically more difficult than regional 
block in which the nerves to the operative area 
are anesthetized farther along their course. 

In dealing with major operations, the success- 
ful application of regional anesthesia demands 
patience, time, and skill, a skill that can be 
acquired only through practice on the human 
skeleton and human cadaver. The operator thus 
develops a knowledge of anatomy which enables 
him to visualize the nerve trunks to any region 
in relation to surrounding structures, especially 
to the bony prominences of the framework, 
which are his most reliable landmarks on the 
living subject. It is for this reason that regional 
or block anesthesia appeals more forcibly to the 
well-trained surgeon, fresh from the anatomic 
laboratory, at a time when his volume of operative 
work is small, and he finds a very practical appli- 
cation for his topographic anatomy, which is a 
source of no small gratification. It is only through 
the aid of applied anatomy that regional an- 
wsthesia has advanced to its present state of 
importance. 

It is necessary for the surgeon operating under 
local methods to use an essentially different 
technique from that commonly employed under 
general anesthesia. Speed must often be sacri- 
ficed to gentleness. The surgeon should be 
calm, content, and patient, in spite of occasional 
short delays. He must be skilled in clean opera- 
live dissections and refrain from unnecessarily 
pulling and handling the tissues. Failure is 
quite likely to result if the operator is not con- 
stantly engaged in this type of work, for he must 
have learned, above all things, gentleness, and 
must have acquainted himself with the sensibil- 
ities of the different tissues encountered in various 
operative fields. The occasional operator who 


attempts major operations under regional an- 
esthesia often courts failure. 
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Fig. 2. Ten cubic centimeter special regional anesthesia 
syringe. 
Fig. 3. Syringe with two parts disconnected. 


Fig. 4. Special regional anesthesia needles. 


It is important to inform the patient before- 
hand of the method of anesthesia to be employed, 
especially of its advantages to himself. He should 
understand that the operation requires intelligent 
co-operation for his benefit. It should also be 
explained that when anesthesia appears he will 
experience a sensation of weight and numbness 
in the region blocked and that pull and pressure 
of the parts may be felt, but that none of these 
sensations will be painful. The nervous appre- 
hension natural in a patient about to undergo 
an operation may be allayed by a preliminary 
hypodermic injection of morphine, 1/6 gr., and 
scopolamine, 1/300 gr., an hour before the induc- 
tion of anesthesia. A drowsy, tranquil, mental 
state is thus substituted for one of uneasiness. A 
patient should then not be surprised by being 
stuck with the needle when he is not expecting it; 
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he should be informed when the needle is to 
be introduced. 

The chief advantage of regional anesthesia 
over general narcosis is its greater safety (6). 
Inhalation narcosis, especially ether, is or- 
dinarily followed by nausea and vomiting, apart 
from the possibility of lung complications, 
thus, provoking considerable strain on the ab- 
dominal wall with consequent local pain and 
danger of overstraining the sutures and com- 
promising the result. With regional methods, 
nausea, if it is present at all, is slight, there is no 
gaseous distention, and vomiting seldom occurs, 
thus leaving the sutures undisturbed. The diet 
of the patient need not be interfered with, as 
there are no disturbances of the gastro-intestinal 
tract. A light meal may be taken before opera- 
tion, if operative conditions permit, and in most 
instances normal diet may be continued im- 
mediately after; in more severe cases it may be 
restored progressively in from 1 to 3 days after 
operation, according to the general condition 
of the patient and the type of operation per- 
formed. Stimulating drinks, such as coffee, may 
be administered immediately after operation. 
Regional anesthesia thus avoids or considerably 
reduces the postoperative complications often 
produced by general narcosis, and as a result 
convalescence is shorter. Even after extensive 
herniotomy and repair under local anesthesia, 
there is no disturbance of the pulse rate and 
blood pressure, and since the drugs employed at 
present do not have any deleterious effects on 
the kidneys, postoperative renal conditions usual- 
ly do not occur. It is a great satisfaction for all 
concerned to have the patients come from the 
operating room feeling as bright as when they 
entered it. 

The method of regional anesthesia detailed 
herein has been devised to produce adequate 
anesthesia for all types of herniotomy and 
repair, no matter what individual modifica- 
tion in operative technique is adopted. The 
anesthesia is entirely distinct from the operation 
proper and is usually induced in a separate 
room, the patient being entirely anesthetized 
and ready for operation on entering the operating 
room. The operation is, therefore, performed 
without loss of the surgeon’s time and there is 
not the predisposition to infection from prolonged 
exposure of the wound, as in local infiltration (3). 
Anesthesia remains complete for from 1% to 
214 hours, so that the surgeon is rarely interrupted 
to make additional injections. The cedemitiza- 
tion of local infiltration also distorts the operative 
field (5), and the loss of solution considerably 





reduces the duration of anesthesia, frequently 
necessitating further injection for the closure. 
In some instances there is a persisting serous 
discharge from the wound for 2 or 3 days (7) 
which prevents healing by first intention and 
predisposes to infection (8), a disadvantage 
which does not occur with the regional method. 
Keeping the solution away from the operative 
field also means anesthetization of a larger area 
which permits greater retraction of tissues be- 
cause of the greater muscular relaxation. 

If a wall of anesthesia is created obliquely 
across the anterior abdominal wall passing 
through a point about 2.5 centimeters above 
and medial to the anterior superior spine of 
the ilium and the umbilicus, the entire nerve 
supply of the operative area will be cut off, 
with the exception of the genitofemoral or 
genitocrural. At that level the eleventh and 
twelfth thoracic nerves as well as the ilio-hypo- 
gastric nerve lie between the transversus abdom- 
inis and the obliquus internus muscles relatively 
close to the iliac crest. The ilioinguinal nerve is 
still in the retroperitoneal tissue beneath the 
transversus abdominis muscle and at about the 
same level as the iliohypogastric nerve (Fig. 1). 
The genitocrural nerve is only accessible at the 
internal inguinal ring where it emerges with the 
spermatic cord. 

TECHNIQUE 

Unilateral reducible hernia. Anesthesia is 
usually induced with too cubic centimeters of 
0.5 per cent and 50 cubic centimeters of 1 per 
cent novocainé solutions in separate containers. 
Ten minims of adrenalin solution 1:1000, are 
added to each 100 cubic centimeters. Less solu- 
tion is used for a lean patient. If the patient is 
very obese about 50 cubic centimeters more of 
the 0.5 per cent solution may be required, but in 
the average case a total of 150 cubic centimeters 
is never exceeded. The special regional anzs- 
thesia syringe and needles introduced by Labat 
(Figs. 2, 3, and 4) are employed. The patient is 
placed in the dorsal decubitus position and the 
skin prepared as for laparotomy. The operator 
stands on the side of the region to be anesthetized 
and with the smallest needle an intradermal 
wheal is raised at 7 about 2.5 centimeters above 
and medial to the anterior superior iliac spine; 
this is called the parailiac wheal (Fig. 5). Asecond 
wheal is raised at 2, which lies just above the pubic 
spine; this is called the pubic wheal. The subingui- 
nal wheal at 3 lies just below the inguinal (Pou- 
part’s) ligament and lateral to the femoral artery. 
With a needle 8 to ro centimeters long and with an 
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Fig. 5. Left inguinal field block for reducible hernia. 
x, Anterior superior iliac spine. 7, Para-iliac spine. 2, 
Pubic wheal. 3, Subinguinal wheal. Note nerve dis- 
tribution on the right side. 


equal mixture of the 0.5 and 1 per cent novocaine 
solutions fanwise injections are made down to the 
transversalis fascia in a plane perpendicular to 
the surface of the skin and extending from the 
crest of the ilium toward the umbilicus, the last 
injection being made just within the rectus 
sheath (Fig. 1). A subcutaneous injection then 
made in this plane creates a wall of anesthesia 
which blocks the ilio-inguinal, iliohypogastric, 
and lower two thoracic nerves. Injection should 
be slow, steady, and continuous as the needle 
advances and is withdrawn. From 50 to 60 
cubic centimeters of solutions is used in this 
injection in the average case. The needle is next 
introduced at the pubic wheel 2, and deep injec- 
tions into the pubic attachment of the rectus 
muscle on the same side are made, extending a 
little beyond the middle line, with about 5 cubic 
centimeters of the solution. Through the same 
wheal injections are made along the horizontal 
ramus of the pubis to a point 3 to 4 centimeters 
beyond the middle line, about 5 cubic centimeters 
of solution being employed for this also in the 
average case. The needle is next introduced at 
the subinguinal wheal 3, deep injections are made 
underneath the inguinal ligament, followed by 
subcutaneous injections parallel with and along 
this ligament. The purpose of this injection is to 
control overlapping branches coming from the 
‘interior crural and external cutaneous nerves 
and permit greater pull on the inguinal ligament 
in the approximation of the deep layers. About 
10 cubic centimeters of the 0.5 per cent solution 
is needed for this. 

If the hernia reduces spontaneously in the 
Supine position, or if reduction maintains after 








Anterior superior spine 


Fig. 6. Manner of injecting the cord while maintaining 
reduction with the last three fingers of the left hand. 


taxis, the cord structures are next grasped be- 
tween the thumb and index finger of the left 
hand at the external ring, or at the point the cord 
crosses the pubis, and the needle inserted through 
the pubic wheal. The position of the operator for 
the injection of the cord depends on the side to 
be injected, the injection being best made from 
the pubic spine upward. The cord structures are 
transfixed and injected with about 5 cubic centi- 
meters of the 1 per cent solution, care being exer- 
cised not to traumatize the cord structures by 
multiple punctures, causing hematomata, which, 
however, are of no clinical importance. The cord 
is then massaged a little so as to hasten the diffu- 
sion of the solution. 

The last injections are made at the margins of 
the internal ring. If the internal ring is easily 
found by the palpating finger, the needle is 
advanced from the pubic wheal in the sub- 
cutaneous tissue to a point just medial to the 
margin of the ring. The fascia is then perforated 
at this point and the injection made. Similar in- 
jections are made above and lateral to the 
margins of the internal ring, 5 to 10 cubic centi- 
meters of the 1 per cent solution being used. If 
the internal ring cannot be located by palpation, 
the injections are made midway between the 
pubic and anterior superior iliac spines about 2.5 
centimeters above the inguinal ligament. These 
injections surround the neck of the sac and are 
meant for blocking the genito-femoral nerve, but 
failure to anesthetize this nerve occasionally 
happens, thus necessitating its injection after 
exposure of the cord. 

Occasionally the reduction of the hernia is not 
maintained of itself, even with the patient in the 





Internal >‘ 


néurnal 





lig. 7. Bilateral inguinal field block. 


supine position, the mass reappearing as soon as 
the pressure is released. In such cases reduction 
is maintained with the last three fingers of the 
left hand while the cord is grasped with the 
thumb and forefinger and injected as previously 
described (Fig. 6). The injections around the 
internal ring are here best made from above 
through the parailiac wheal in order to prevent a 
possible puncture of the sac and its contents. 

Bilateral reducible hernia. Figure 7 illustrates 
the bilateral block which is based on the princi- 
ples described for unilateral herniotomy. The 
quantity of solution is 200 cubic centimeters of 
the 0.5 per cent and 50 cubic centimeters of the 
1 per cent, with 20 drops of adrenalin in all. If 
more solution is required for very obese patients, 
the o.5 per cent solution is preferable to the 1 per 
cent. The operation should be started on the side 
first injected. The results are identical with those 
obtained from unilateral block. Spinal novocaini- 
zation is much easier and quicker, but the dura- 
tion of the anesthesia is only from 1 to 1% hours. 

Irreducible hernia. In irreducible hernia a 
different technique is employed to meet the 
resulting distortion of the region. Wheals 1, 2, 
and 3 are raised at exactly the same points as in 
cases of reducible hernia, unless the deformity of 
the region renders palpation of the pubic spine 
impossible, in which case the pubic wheal 2 is 
raised on either side of the hernial mass, but 
always level with the pubic bone. Wheal 3 
(Fig. 8) is at the lateral margin of the hernial 
mass just below the inguinal ligament and lateral 
to the femoral artery. 

Injections through the para-ilial wheal 7, 
located about 2.5 centimeters above and medial 
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Fig. 8. Inguinal field block for irreducible inguinal 
herniotomy. 7, Para-iliac wheal. 2, Pubic wheal. 3, 
Subinguinal wheal. Note injections of the internal ring 
from the para-iliac wheal. 


to the anterior superior iliac spine, are made 
essentially as already described. Injections 
through wheal 2 are made along the horizontal 
ramus of the pubis and in the pubic attachment 
of the rectus muscle on the same side, but great 
care should be exercised not to transfix the hernial 
mass. Injection of the cord through the pubic 
wheal is not safe unless the parts held between 
the thumb and index finger at 2 are composed 
essentially of the structures of the cord. If there 
is any doubt of the presence of the sac among the 
structures grasped, deep injections, as well as 
subcutaneous injections, are made in the direction 
of the arrows from 2, on both sides of the hernial 
mass, retracting the mass with the left hand to 
avoid its puncture. The cord is injected after 
exposure. Usually the genitocrural nerve cannot 
be injected from the pubic spine 2, but the neck 
of the sac is infiltrated from 1, as shown by the 
arrows; other injections are seldom necessary 
after exposure of the sac. 

Strangulated hernia. A diminution in sensibility 
to pain accompanies strangulations. This is 
probably due to compression of the nerves and 
alteration in the blood supply of the strangulated 
area. Simple infiltration along the line of incision 
is all that is necessary; deeper injections depend 
on the pathological changes of the hernia and of 
the surrounding structures. 
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Inguinoscrotal and recurrent hernia. The same 
procedure is used as for unilateral inguinal 
herniotomy, but in old inguinoscrotal or sliding 
and recurrent hernia the cord structures are 
particularly difficult to block. It is, therefore, 
best to inject them after exposure unless the 
injections at the internal inguinal ring from the 
para-iliac wheal have been successful. With the 
inguinal incision it is not necessary to circumin- 
ject the base of the genitalia, as proposed by 
Braun, Pauchet, and others. Spinal novocainiza- 
tion is preferred in these cases, and when properly 
administered is as safe as the regional field block. 

A little more time is required for regional 
anesthesia than for the induction of general 
narcosis, but the advantages of the method great- 
ly compensate for this insignificant loss of time. 
Usually no further injections are required, and no 
pain is experienced by the patient, provided the 
proper surgical technique is employed. A gentle, 
unhurried, and quiet technique is imperative, 
especially in dealing with the hernial sac. If the 
hernia is long standing, and especially if the pa- 
tient has worn a truss, the adhesions are apt to be 
more extensive. The scalpel, instead of the 
scissors, is used for all necessary separation of 
such parts. Pulling and tearing are detrimental 
both to the patient and the method. After the 
sac has been opened, the contents may be pushed 
through the internal ring without causing pain, 
if it is done gently. If no pull or tension is exerted, 
adherent omentum and intestines may be 
separated painlessly provided no pull is exerted 
on the accompanying mesentery. Pain in induc- 
ing the anesthesia is so slight that it need not be 
considered; it is caused principally by the initial 
entrance of the needle into the skin to raise the 
intradermal wheals. The complaint during opera- 
tion, if any, is often from the cramped position 
and the tired feeling from lying on a hard table. 
The table should be well padded and there should 
be a comfortable pillow for the patient’s head. 
His position should be easy and comfortable so 
that he will not wish to move for an hour. A 
tactful assistant should sit by the patient’s head 
and engage him in conversation, sponge his face, 
administer small sips of water and in other ways 
contribute to his mental ease. Nervous appre- 
hension may also be quieted by a calm demeanor 
on the part of the surgeon and his assistants. 


INDICATIONS 


There are no contra-indications to the use of 
regional anesthesia except possibly in the very 
young patient. The regional method is particular- 
ly indicated in patients who have cardiac troubles, 


nephritis, pulmonary disease or any other condi- 
tion that is not favorable to general narcosis, 
such as high blood pressure and diabetes. In the 
excessively obese patient spinal novocainization 
is preferable, because of the difficulty in injecting 
the deeper structures through the fatty layers. 
For strangulated hernia, regional or local anes- 
thesia is imperative, since the patient is in a very 
bad condition generally, and the added load of 
one-half hour to an hour under ether certainly 
should be avoided. 


CONCLUSIONS 


1. Regional anesthesia with novocaine-adren- 
alin solution is the method of choice in inguinal 
herniotomy and should be used generally instead 
of only for patients who are unsafe subjects for 
general anesthesia. 

2. For inguinoscrotal or bilateral herniotomy 
in very obese patients, spinal novocainization is 
easier, quicker, and as safe as regional field block. 

3. A hypodermic of morphine and scopolamine 
1 hour before anesthesia is induced is of aid in 
calming nervous apprehension. 

4. The patient should be informed before- 
hand of the method and its advantages. 

5. It is necessary that the surgeon’s technique 
should be gentle and unhurried. 

6. Every possible detail contributing to the 
comfort of the patient should be utilized. 
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has, within the last few years, advanced 
to a marked degree. The duodenal tube 
developed by various workers has been the chief 
step in this special diagnostic progress. Schmidt’s 
“Stool Studies,” a painstaking technique, have 
furthered the knowledge of duodenal pathology, 
and at the same time have been of marked avail 
in classifying pancreatic deficiency. Serial X-ray 
gastro-intestinal pictures have also been of aid, 
demonstrating duodenal diverticula, ulcerations, 
and malpositions, whether developed through 
adhesions or congenital faults. The X-ray, 
though, as an agent, frequently fails to demon- 
strate duodenal pathology, due to the anatomical 
position of this structure below and in part 
posterior to the stomach. A barium or bismuth 
meal, fluid or solid, fills the stomach, opaques 
the structure, and in doing so, in the main obli- 
terates the duodenum. 
An attempt was made by the writer to obviate 
this X-ray diagnostic deficiency, and at the same 


| IAGNOSIS of the pathological duodenum 





Barium demonstration of duodenum 


Fig. 1. Case 1. 
immediately after passage into tube. See letter C type of 
duodenum. 
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INDIVIDUAL DUODENAL X-RAY DEMONSTRATION 
THREE CASE INTERPRETATIONS 


By HUGH W. CROUSE, M.D., F.A.C.S., Et Paso, TExaAs 


time couple the diagnostic points available by 
the use of the duodenal tube, thus securing 
duodenal contents for analysis, and then, through 
the tube insert an opacous mixture for individu- 
alizing the duodenum by means of the X-ray. 
A case clinically giving a story difficult to differ- 
entiate as to the major pathology present, namely, 
gall bladder, pancreas, or duodenum, was utilized, 
and the following technique carried out. The 
duodenal secretions were collected for analysis, 
according to the Einhorn method. 


The patient was placed in the upright posture for 
X-raying. A double intensifying screen 11 by 14 casett, 
containing a duplitized film, was placed anterior, tube 
behind, 22 inches, 1% seconds. five and thirty exposure 
given. A beautiful demonstration of the tube within the 
stomach and duodenum resulted. With the patient still 
in the position for X-raying, a mixture consisting of 2 
ounces barium sulphate 1 drachm malted milk, 
thoroughly blended, in six ounces blood-warm water, was 
poured through the piston-free barrel of the Rehfuss 
glass duodenal syringe. Development of the film showed 
a C curved duodenum, first third impinged upon by a 
seemingly enlarged gall bladder; a perfectly demonstrated, 





_ Fig. 2. Case 1. Showing right renal and right pelvic 
fossa position of jejunum. 
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Tube coiled. 


re: 3. Cae 2. 


slightly dilated second and final third of the duodenum, 
anda left renal fossa located jejunum. The following day 
the laboratory report gave: specimen color, golden yellow; 
amylopsin, tryspin, steapsin, and bile present; no occult 
blood. 

The clinical history of the patient, a female, age 43, was 
that for several years she had had right quadrant interval 
distress, gastric hyperacidity, frequent belching and bloat- 
ing. The laboratory reported the duodenal secretion prac- 
tically normal. The X-ray showed the duodenum, normal 
as to type, namely, the English letter C form, the duode- 
num ulcer-free, no diverticula, but a fair degree of dilata- 
tion of the second and third parts, with an impingement 
of the first third. These findings, when coupled with the 
physical findings, made the diagnosis seemingly clear. 
Murphy’s percussion test was strongly positive. The Hook 
test was also positive. The Boaz back symptoms for 
common-duct involvement were absent. Thus, the physi- 
cal findings, plus the laboratory findings, the X-ray inter- 
pretations of the duodenum proper and clinical history, 
gave confidence to the writer’s conviction that the patho- 
logy was gall bladder primarily, duodenum secondarily. 
Surgical intervention was advised. Operation: gall bladder 
and appendix to be removed. 


Case 2 had the following history: 


Patient first seen in April, 1920. Male, aged 34, married, 
i child. Childhood and family history were negative. He 
was operated upon for appendicitis in 1909, for gall- 
bladder trouble in 1917. The chief complaint was: loose 
bowels with soreness in the intestines. This condition had 
been present for 10 years. Physical examination showed 
systolic blood pressure 100; extreme sensitiveness over 
sigmoid; particularly over caput coli; otherwise negative. 
Fluoroscopic examination showed ballooning of sigmoid, 
with sigmoid well over to caput coli region. Sigmoido- 
scopic examination revealed a dilated sigmoid, with the 
mucous membrane inflamed and thickened. The lower 
two-thirds of the descending colon were likewise observed, 
both accomplished by placing the patient in the Crouse 








Fig. 4. Case 2. Fifteen minutes after use of atropine 


through tube. 


reversed Trendelenburg position. The examination showed 
a follicular changed mucous membrane. Laboratory stool 
studies: no amoeba, no intestinal parasite ova present. 

Patient returned in February, 1921, and stated that he 
had been under observation at one of the large clinics for 
6 months; condition seemed improved for a time then 





Fig. 5. Case 2. Barium filling of duodenum, demon- 
strating V-shaped duodenum and acutely angulated jeju- 
num. 








Fig.6. Case 3. U-shaped duodenum in location of ap- 
pendix and direct dropping and acutely angulated jejunum. 


without warning former trouble came back. Patient was 
placed on medicinal treatment and diet. 

He was seen again in June, 1921, giving a history of 
increased weakness, marked loss of flesh, and asked that 
something be done for him. Story of being unable to 
retain food, intense distress a couple of hours after food, 
with frequent stools, suggested duodenal investigation, 
and individual X-rays of that structure. 

The roentgenogram in this case have been used in full 
to illustrate the difficulties in securing the tube’s passage 
into the duodenum as well as demonstrating the diagnostic 
aid of the method. (See Fig. 3 to 5). In Figure 3 the tube 
is coiled. Figure 4 was taken 15 minutes after the use of 
atropine through the tube. Figure 5 shows the barium 
filling the duodenum, demonstrating a V-shaped duode- 
num, and an acutely angulated jejunum. The latter 
instead of physiologically sweeping into the left renal 
fossa has been pulled by caput coli adhesions into a right 
pelvic fossa, a pathological position. The appendix had 
been removed 12 years previously and the gall bladder 8 
years ago to correct the diarrhoea, but each operation so 
far as correcting the trouble was concerned had proved 
unavailing, and possibly had caused adhesions and intesti- 
nal malposition, so that the diagnosisof case seemed logical- 
ly to be neurotic diarrhoea. Theories of etiology could be 
based upon the following physiological points: Keith 
nerve node irritation, and through such a failure of the 
physiological bowel block action accompanied by an in- 
creased vermicular peristaltic wave in the small intestine, 
considered by Mall pathological. Carey’s recent publica- 
tion of his anatomical studies of the muscular and sub- 
mucosal connective-tissue layers of the small bowel, show 
that each are left helicoidal, the outer muscular taking 
from 200 to 500 millimeter to complete an individual 
spiral muscle length, the inner muscular fibers 0.5 to 1 
millimeter in spiral length, the submucosal connective- 
tissue fibrils having an outer spiral layer of 4 to 10 millime- 
ters in fascicular length, and an inner spiral layer of .5 to 1 
millimeter fascicular length. Each of these layers has 
perhaps a plexus control, the muscular that of Auerbach, 
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Fig. 7. Case 3. Tube in the duodenum. 

the submucosal connective-tissue Meisner plexus. Both 
layers being susceptible to persistent toxic irritation and 
cicatricial tissue blocking, thus neutralizing the normal 
intestinal diastalsis (Cannon) as well as overstimulation 
of the mysenteric reflex (Cannon), would produce a neurotic 
diarrhoea, or intestinal hypermotility. Theoretically, these 
physiological points, neutralized, explain the pathological 
symptoms of the case. As to treatment subsequent to the 
above deductions, it seemed logical to avoid for the present 
surgical intervention, in spite of the adhesions demon- 
strated. Treatment: combined climatic, medicinal, and 
diet. Climate: a cool, moist environment, to be found 
either at high altitude or on the beaches of California, so 
well demonstrated by pediatricians as of avail in correcting 
the intestinal troubles of infants. Medicine: three valeri- 
nates. Diet: Milk and the prepared foods found advan- 
tageous in treating the intestinal tract troubles of early 
life. Should such treatment not prove effective, then 
surgical intervention. 


CASE 3. Male, age 39, occupation, broker, chief com 
plaints: an intense intestinal stasis dating back 15 years. 
Most drastic purgatives were necessary to secure bowel 
movements. He had been in the hands of the leading 
New York and Chicago stomach specialists, and at one of 
our leading clinics repeatedly, with no improvement. He 
thinks he has appendicitis and intestinal adhesions. He 
has distress 2 to 3 hours after food. Percussion test and 
Rovsing sign positive for ptosis of stomach. 

Indications: Duodenal investigation. Pictures were 
made subsequent to duodenal content removal. Labora 
tory report gave normal amylopsin, trypsin, and steapsin, 
no occult blood; bile present; culture negative. 

Figure 6 shows a U-shaped duodenum, in the location o 
the appendix, or McBurney’s point, and a direct. dropping 
and acute angulated jejunum. As X-ray showed a norma 
filled and emptied appendix a diagnosis was made in thi 
case of stasis produced by U-shaped duodenum —thu 
explaining the presumable appendicular pain—and 
direct dropping and acutely angulated jejunum. 

The following treatment was advised in this cas¢ 
duodenal lavage, and the use of the Metzler magnesiu! 
sulphate solution, popularized by Lyon, with correcte: 
diet. No operative procedure. 


The features of the technique that have beer 
found essential are as follows: After the duodena 
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tube has passed into the stomach, curling of the 
distal end at times will occur. Particularly is 
this liable when pylorospasm exists. An ulcer of 
the duodenum close to the pyloric sphincter 
stimulates muscular contractions of the helicoidal 
fibers. Resistance to the pyloric stomach end 
wave develops, and the metal end of the tube 
remains in proximity to the pylorus, the last few 
centimeters of the tube curling in one or more 
whirls. After waiting 20 minutes, the patient 
having been on the right side, semi-prone position, 
during this time, and no duodenal contents having 
started to drain from the proximal end of the tube, 
the patient should be fluoroscoped to locate the 
pylorus and the distal end of the tube, 
the latter serving to demonstrate the former. 
With the patient in the upright position, an 
8 by 10 roentgenogram should be made over the 
area, on tube located by the fluoroscope, and if the 
former is shown curled, a slight mouth with- 
drawal of the tube, and the following medicinal 
agents used: 

A one-third grain tablet of novocaine should 
be dropped into the empty glass syringe part of 
the tube. A half ounce of warm water poured 
into the syringe will dissolve the tablet and carry 
it to the pyloric end of the stomach. While this 
is being done, the patient should be on the right 
side, semi-prone position (Grant’s position). 
Ten to 15 minutes have proven ample in the 
writer’s experience, subsequent to this medicinal 
application to the pylorus, for the latter to be 
anesthetized, to dilate and permit the metal 
bulb to pass. Proof of this is the draining of the 
golden yellow duodenal contents from the proxi- 
mal end of the tube. Atropine sulphate, */150 
grain, administered through the tube as in using 
novocaine, has also proven successful in securing 
the tube’s passage into the duodenum, when such 
resistance is demonstrated. 

The collection of the fluid should be made, an 
attempt to secure 30 to 60 cubic centimeters 
being best for the chemical and microscopical 
studies. A delay of duodenal flow through the 
duodenal tube when same is proven in duodenum, 
can be stimulated by lavaging duodenum with a 
small quantity of Metzler’s magnesium sulphate 
solution. Gravity drain instead of attempt to 
aspirate is preferable, as aspiration has a tendency 
to suck the mucosa into the metal bulb orifices 
and give a misleading occult blood finding. The 
patient should again be skiagraphed, a 11 by 14 
film, double intensified screen cassett being best. 
The film is developed showing tube within the 
duodenum. The patient in the meantime can 
remain stationed for skiagraphing. Utilizing the 
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barium mixture, a serial, stereoscopic group of 
three pictures, 15 to 20 minutes apart, should be 
made. 

All X-ray demonstrations of the duodenum, 
fluoroscopic or roentgenographic, should be 
carried out with the patient in the standing 
position. The prone posture compresses and 
blurs the picture. 

A roentgenogram 8 by 10 is best proof of duo- 
denal entrance of tube. Contents should be 
collected preferably after the roentgenogram 
shows position of the tube in duodenum proper, 
rather than depending upon the alkalinity and 
presence of golden yellow fluid which is alkaline. 
Regurgitation of the duodenal contents into the 
stomach sometimes misleads. 

A short piece of hollow tubing, semi-vulcanized 
rubber drain, caliber ample for the passage of 
duodenal tube, or an old hard rubber thermometer 
case, cut in two, through which the duodenal tube 
can pass freely, inserted between lips and teeth of 
patient, proves of aid. A patient unconsciously 
either tightens the lips or bites the duodenal tube, 
thus restricting the gastric peristaltic tug upon- 
the duodenal tube in the stomach’s efforts to force 
the tube’s metal end into the gut. 

The diagnostic points available by this indi- 
vidual duodenal barium demonstration are por- 
trayed in roentgenograms published with this 
article. 

Its chief diagnostic features are as follows: 

1. It is the individualizing of a difficult-to- 
demonstrate structure. 

2. Chemical and bacteriological simultaneous 
studies can and should be carried out while X-ray 
plate interpretations are being made. 

3. There is naught that is difficult in the dual 
technique, namely, passing of the duodenal tube 
and the individual roentgenographing of the 
duodenum. The X-ray operator can do both. 
Laboratory tests can be made by any physician 
who will make the effort to familiarize himself 
with Einhorn’s technique, and equip himself with 
the necessary chemical agents for carrying out 
his instructions. 
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NHERE is on record only one case of a cure 
of carcinoma of the thoracic-cesophagus— 
Torek’s, in 1913. This patient is alive to- 

day, 7 % years after operation. Next to this case in 

degree toward success comes that of Bengolea 

(1919), which lived 37 days after operation. The 

tumor in the latter case was located 2 centimeters 

from the diaphragm, thus allowing an anastamosis 
to be made between the end of the cesophagus and 
the stomach. Willy Meyer reports a case which 
lived 7 days. This also was of the lower third. 

In the case to be reported, the cancer was located 

behind the arch of the aorta and bifurcation of the 

trachea. The patient lived 6 days after operation, 
which, for a cancer of the middle third of the 

thoracic cesophagus, is as long a period as any I 

find in the literature, with the exception of Torek’s. 

A fatal infection here was inevitable, as the 

tumor, which was unfortunately too far advanced, 

ruptured during removal and contamination 
resulted. However, certain points were gained in 
this case which warrant recording. 


Mrs. L. A.; age 32 years, a patient of Dr. E. J. Ghidella. 
Patient had difficulty in swallowing and pain behind 
sternum for 4 months. Weight was reduced from 105 to 74 
pounds. X-ray showed constriction of the thoracic 
cesophagus opposite the third and fourth dorsal vertebre. 
On August 3, 1920, a gastrostomy was done and the 
patient gained 10 pounds, but soon stopped gaining. 

Operation. August 25, 1920. The dangers and probabil- 
ity of failure were fully explained to the patient and her 
family, and they chose to take the slight chance for success. 
Through a small preliminary collar incision over the 
episternal notch, blunt dissection was carried down to the 
side of the cesophagus. After making a long intercostal 
incision in the sixth left interspace and checking all bleed- 
ing, positive pressure by the method described by me in 
1909 of using nitrous oxid and oxygen was applied and 
the chest was opened widely with a rib spreader. The 
patient’s condition showed no change on opening the 
chest. Dr. Edith H. Williams administered the anesthetic 
and positive pressure, as she had done many times pre- 
viously in chest work, and kept the patient in good condi- 
tion throughout the operation. The chest was open for 
1% hours, during which time the circulatory and respira- 
tory conditions remained good and the inflation of the 
lung was always under accurate control. 

The lung was adherent densely in its posterior half and 
apex. By scissor and blunt dissection it was entirely freed. 
The inferior ligament of the lung was split up to the hilus. 
A small vein in its lower border needed ligation. Retracting 
the lung forward, a lateral incision was made to the 
cesophagus in its lower third and by blunt dissection, 
keeping close to the cesophagus, the latter was easily 
shelled out of its bed and from the cesophageal plexus. 
As the left vagus still runs in a single trunk and is rather 
anterior here, the only branches of the cesophageal plexus 
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(ESOPHAGECTOMY 


By STERLING BUNNELL, M.D., San Francisco 


cut are twigs to the cesophagus itself. This had no effect 
on the patient’s condition. Holding the loop of esophagus 
with a tape, the finger very easily freed the cesophagus from 
its bed down to the diaphragm and up to the cancer, 
which was behind the arch of the aorta. Luckily, the 
pericesophageal tissue is quite loose to allow movements 
of swallowing. The cancer could be felt as a smooth hard 
cylinder. It was somewhat adherent to its surroundings, 
but the adhesions yielded to finger dissection. Unfortu- 
nately, the cancer was already too far advanced so that it 
broke as it was being freed and its foul contents escaped 
into the mediastinum. This determined the fate of the 
patient, as it made infection inevitable. 

It was then necessary to attack the tumor from above 
downward. Through an incision in the pleura above the 
arch of the aorta and superior intercostal vein and behind 
the subclavian artery and trachea, a loop of cesophagus was 
separated out, being very careful not to injure the thoracic 
duct, which was at its left edge. This was done under the 
eye by using a small, shielded, extension light within the 
thoracic cavity. With the finger, the oesophagus was 
easily dissected downward along the tumor behind the 
aorta until it was entirely free. Separation of the cesopha 
gus up into the neck was done by a wire bent like a vein 
stripper. The bleeding that resulted was slight and en- 
tirely absorbed by one abdominal sponge. 

After severing the oesophagus 2 inches above the dia- 
phragm, its lower end was inverted with two purse-strings 
of catgut. The finger was thrust from the superior medias- 
tinum up into the neck incision, and the cesophagus was 
drawn up and out through this incision. The tumor was 
cut off and the end of the cesophagus was passed subcutane 
ously down the chest for 2 inches and sutured there to an 
opening in the skin. The upper pleural wound above the 
arch of the aorta was carefully closed. A drainage tube 
was sutured to the lower hole in the mediastinum and 
brought out through a lateral incision, after resecting 1% 
inches of the eighth rib for this purpose. The intercostal 
incision in the sixth space was closed with figure-of-eight 
encircling sutures. A rubber dam was placed over the 
drainage hole and positive pressure was discontinued. The 
operation lasted 2 hours and 15 minutes. A transfusion 
of goo cubic centimeters of blood was done. Pulse was 124 
and fairly strong, and her color was good. 

Post-operative. The condition remained good, the pulse 
was rapid, 130 to 140, but strong. evidently influenced by 
the effect through the vagus, as the color was red and the 
respiratory rate was 17, and the patient did not look sick. 
On the fourth day infection began to show itself and 
increased rapidly in spite of irrigation with Dakin’s 
solution. Death occured at the end of the sixth day from 
pyothorax and mediastinitis. 

Postmortem. A gray membrane of infection lined the 
left pleural cavity and lead into the posterior mediastinum 
and up to the site of the cancer. No other infected area 
was present. The lung was adherent where the adhesions 
had been cut. The upper wound in the pleura covering 
the superior mediastinum and the neck wound were 
closed and showed good healing. The lower stump of the 
cesophagus was sealed over and had remained well closed. 
The intercostal incision in the chest-wall had been healing 
per primam. Death was caused from pyothorax and 
mediastinitis. 
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Torek’s paper in the Annals of Surgery, April, 
1915, is so complete that only certain points and 
those gained from this case need be mentioned. 

A simple long intercostal incision in the sixth 
or seventh space gives sufficient exposure and 
obviates the added shock of transcostal extension. 
As intrathoracic oesophageal anastamoses have 
never been successful, it is necessary to remove 
the upper end of the cesophagus and bring it 
out through the neck. As the free cesophageal 
end is prone to necrosis it should not be freed in 
the neck higher than is necessary and should not 
be carried subcutaneously down the chest for 
more than a few inches. Special care should be 
taken to avoid a kink where the cesophagus passes 
over the episternal notch. The closure of the 
lower stump of the cesophagus by two invaginat- 
ing catgut purse-strings is satisfactory. An 
incision through the pleura above the superior 
intercostal vein greatly facilitates the removal of 
the upper end of the cesophagus. Here the 
dissection should be done by sight to avoid 
injuring the thoracic duct, which lies just to the 
left of the cesophagus. A small sterile extension 
light with eye shield can be placed high inside 
the chest cavity and makes work in this region 
easily possible. Great care should be used in 
closing the high incision in the pleura, so as to 
separate the neck wound from the pleural cavity, 
as cases of death from air leakage through the 
neck have been reported. 

A lateral incision to the lower third of the 
cesophagus, through the oesophageal plexus, is 
without danger and does not affect the pulse, 
because only those nerve twigs are cut which go 
to the cesophagus itself. Interference with the 
vagus above the fifth dorsal vertebra. is not so 
safe. Severing of both vagi above the heart 
causes instant death. Tugging on the thoracic 
aorta weakens the pulse. Drainage of the pleural 
cavity should, I believe, be avoided. Probably 
the best result will be obtained by closing off the 
pleura entirely and running a catheter drain 
from the oesophageal bed in the mediastinum 
subpleurally down through the diaphragm and 
out through the front of the abdomen above the 
stomach. This will prevent a hematoma in the 
mediastinum and can be withdrawn in 24 hours. 
If fluid collects in the pleural cavity it may be 
aspirated, and if it should become purulent the 
Mozingo treatment could be applied. It is 
possible that the best procedure is to leave 
postoperatively a closed pneumothorax, thus 
applying the method of Morelli in handling lung 
wounds, which avoids the aspirating effect of 
negative pressure on raw surfaces. I would 
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Showing mask for nitrous oxide and oxygen anaesthesia 
and snapped to the stem of its exit valve a spring device, 
a, which raises the pressure so as to prevent collapse of the 
lungs in operations within the thorax. The spring device 
is the only special apparatus needed for a positive pressure. 
b, Slider; c, lever pressing on slider; d, snap clamp on 
valve stem. 


strongly advise against the use of petrolatum in 
all lung work. 

A great help in an operation of this magnitude 
is an immediate transfusion of blood, whether 
or not it is apparently needed at the time. 

It is possible in some cases to perform an 
intrathoracic operation without differential pres- 
sure. I am convinced that it is not justifiable to 
do so unless from necessity. Without the use of 
some pressure method, the great labored respira- 
tions that occur when the chest is open cause 
the mediastinum to flap violently from side to 
side, causing shock. This, together with the 
lessoned ventilation and consequent strain on the 
circulatory apparatus, adds very materially to 
the hazard of an operation within the chest and is 
entirely and easily preventable by the use of 
differential pressure. 


METHOD OF DIFFERENTIAL PRESSURE 
A cabinet with a collar interferes with the 


neck part of this operation. Positive pressure 
masks have failed because ether has been the 
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anesthetic and it necessitates removing the mask 
occasionally, because of vomiting, mucus collect- 
ing in the throat and falling back of the tongue. 
If nitrous oxid and oxygen is used the mask need 
not be removed during the whole anesthetic, and 
the positive pressure is furnished from that under 
which the gases are stored in their cylinders. 

A constant slight pressure equal to the elastic 
contracting forces of the lungs is constantly and 
evenly maintained by a simple spring device 
that is attached to the exit valve of any of the 
stock masks used with this anesthetic. The degree 
of inflation of the Jungs is always under the 
control of the anesthetist, who can gauge it to 
a nicety by a sliding button on the spring. This 
method was first described by the author in 1910 
and later in the Journal of the American Medical 
Association of March 23, 1912. I have used it 
many times and in some of the cases, such as an 
cesophagectomy by Dr. Henry Barbat both 
pleural cavities were open. The method has 
always been entirely satisfactory and has proved 
to be safe, simple, and efficient. Compared with 
the method of intratracheal insufflation, the 
complication of catheterizing the trachea, with 
its attending difficulties and dangers from 
bronchitis to pneumonia, are avoided, and we 
are able to use instead of ether the anesthetic of 
choice for lung cases. 


CONCLUSION 
It is possible to remove successfully the 
thoracic oesophagus for some non-malignant con- 
ditions and for carcinoma in a very early stage 
only. Great faith is necessary on the patient’s 
part to face such an operation at a time before 
his symptoms have proven to him the seriousness 





of his condition. Still this is the only time when 
a removal of the cesophagus for cancer can be 
successful. The first symptoms are usually pain 
and obstruction in swallowing. The pain comes 
when the free upward and downward excursion 
of the cesophagus in the act of swallowing is 
interferred with by cesophageal attachments. 
These symptoms even in their commencement 
denote a fair degree of advancement of the car- 
cinoma. Prompt diagnosis by tissue section at the 
very onset of symptoms may make it possible to 
operate at a time sufficiently early to give the 
patient a chance for cure. 
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TEACHING OF CLINICAL SURGERY 

TO UNDERGRADUATE STUDENTS 

DURING THE REGULAR ROUTINE 
OF HOSPITAL WORK 


9 from the systematic teaching 


of surgery in the medical schools, 

consisting of classwork quizzes, small 
group clinics, ward walks, general clinics, 
lectures, reviews and so-called seminar work, 
the student should have the benefit of per- 
sonal contact with surgical cases before, 
during, and after operations, if this can be 
arranged without harm to the patient and 
without a waste of the student’s time. 

During the past 22 years we have ex- 
perimented in my service at the Augustana 
Hospital with a system carrying out this 
idea, and it has proven of very great value to 
students who have finished their second and 
third years in various medical schools. 

Every one of the young men who has taken 
part in this work has assured us that the plan 
has been of great value in his education. It 
may consequently seem proper to describe 
the plan in detail so that it may be tried in 
other institutions. 

Each student is assigned to an individual] 
interne for a period of not less than 3 months, 
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during which time he works constantly under 
the direction of the same interne. He reports 
to his interne every morning at 7:30 and 
works with him under his personal super- 
vision during the entire day, so that he 
shares all of the experience of the interne and 
has the privilege of asking questions and 
receiving the explanations offered throughout 
the day’s work. He accompanies the attend- 
ing physician or surgeon when the latter 
visits his patients in company with the in- 
terne, and is present at all the clinics in which 
the interne assists and performs minor parts 
of the necessary assisting under the direction 
of the interne. He is present during the 
examination of patients, and records the 
histories dictated by the interne or the staff 
member, as the case may be. He is present 
at all consultations and conferences and 
assists in the laboratory work connected 
with the cases under the care of the interne. 
He remains with the interne until the latter’s 
day’s work is finished. He has the privilege 
of the laboratory and the library. He has 
assigned to him a piece of literary work to 
which he gives whatever spare time he has. 
In this he is assisted by his interne. From 
time to time he reports progress in the weekly 
conference of the interne staff which he 
attends regularly. He pays no tuition and 
receives no salary and rooms and boards 
outside the hospital. 

Many dozens of students have made use 
of this opportunity during the past 22 years, 
and all agree that they have found the system 
intensely and exceedingly profitable. Most 
of these students have taken this work during 
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their summer vacation and many of them 
have assured me that it is equal in educational 
value to a semester in the medical school. 
All agree that the experience doubles the 
value of their work in the medical school dur- 
ing the following year. 

It isclear that this form of hospital teaching, 
which to my mind is the best possible, does 
not in any way affect the cost of conducting 
the hospital. It has this very important 
effect upon the service in hospitals, namely, 
that the internes feel the responsibility and 
are more careful and more acutely interested 
in their own work because they form the 
habit of thinking of details. 

This plan gives the student an excellent 
insight into what will be expected of him 
when he enters the hospital after graduation 
from medical school. 

We have observed a marked superiority 
of internes who have served in the capacity 
as externes over those who have entered the 
hospital without such preliminary service. 

It seems worth while to consider the intro- 
duction of this service into other hospitals and 
possibly later to develop a plan which will 
make it possible for all medical students to 
have such training before they enter upon the 
senior year in the medical colleges. 

A. J. OCHSNER. 


PRINCIPLES IN THE TREATMENT OF 
EMPYEMA 


HE aim of all forms of treatment of 
non-tuberculous empyema is to evac- 
uate the pus, combat sepsis, and restore 
the structures and tunctions to as nearly nor- 
mal as possible, all without undue risk. Diffi- 
culties in accomplishing drainage may be due 
to interference with respiration resulting from 


a partial collapse of the lungs incident to 
opening the pleural cavity, or there may be 








secondary encapsulated pockets. The viru- 
lence and metastatic nature of the infective 
organism may be beyond our powers to com- 
bat. In a chronic case structural changes in 
the lung and in the wall of the chest may be 
beyond repair. 

The data with regard to the treatment of 
empyema constitute one of the most interest- 
ing chapters in the history of medicine. It is 
a remarkable fact that while the condition 
was recognized and treated by the ancients, 
and spasmodically treated throughout the 
centuries, it is only 60 years since Walter, an 
American, first excised a segment of normal 
rib in order to establish drainage. 

Although numerous intercostal drainage 
devices continued to be rediscovered and re- 
introduced periodically, rib resection came to 
be the standard operation, with or without 
one or another of the numerous valve-drain- 
age devices. Most cases were of the frankly 
purulent type at operation, and the mortality, 
though on the average high, was considered 
unavoidably so. Then came the great pan- 
demic of streptococcus pneumonia and em- 
The forbidding mortality resulting 
from simple rib resection and drainage in these 


pyema. 


cases and the prompt and great reduction in 
mortality following the institution of “closed 
drainage” with irrigation, seemed to indicate 
that the last word in the treatment of acute 
empyema after all had not been spoken. 
Physicians were forced to recognize the dan- 
ger of pneumothorax in these cases. It was 
also discovered that it is possible to employ 
suction rather than gravity for the drainage 
of pus and that irrigation, particularly with 
Dakin’s solution, was of distinct benefit. 
The assumption seems rational that the 
closed method is indicated in very ill patients 
with acute empyema of any type, particularly 
with pulmonary involvement. A to-and-fro 
suction sound is often heard following open- 
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ing of the pleural cavity in these cases, indi- 
cating a partial collapse of both lungs. In a 
patient already critically ill this added insult 
may be the last straw. Air-tight aspiration, 
on the other hand, tends to increase respira- 
tory capacity by expanding the lung an 
amount equal in volume to the pus aspirated, 
which may mean full expansion of the lung 
from almost complete collapse. 

In combating sepsis the most important 
consideration is the thorough evacuation of 
the pus. This can be accomplished probably 
more thoroughly by aspiration and flushing 
of the cavity with a cleansing solution than 
by rib resection and gravity drainage alone. 
The relative superiority of the hypochlorite 
solution is probably due not only to its germ- 
icidal properties, which are considerable when 
it is used copiously, but also to its character- 
istic property of separating all necrotic mate- 
rial and pus from the living tissue. Filling 
the cavity through one air-tight tube, besides 
being simpler and easier than rib resection 
followed by an attempt to place a number 
of Carrel tubes, would seem to insure better 
contact between the fluid and all parts of 
the cavity. Such procedure also tends to dis- 
solve the shelving partititions. It is probably 
important to use large amounts of fluid at 
frequent intervals during the first days to 
prevent walling-off of any part of the cavity. 

The communication of bronchial fistule 
with empyema cavities may often be proved 
by injecting methylene blue into the cavity. 
Dakin’s solution, generally speaking, is con- 
tra-indicated in the presence of large fistulz, 
but normal saline solution may be used. 

In a large proportion of cases of chronic 
non-tuberculous empyema, very material 
reduction or complete obliteration of the 
cavities may be secured by irrigation with 
hypochlorite solution. An extensive plastic 
operation, besides the hazard it involves, is 
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disabling, as pointed out by Graham, because 
of the marked reduction it may produce in 


vital capacity. Cart A. HEDBLOM. 


STASIS AND INFECTION 


HE important part that stasis plays in 
many infectious processes perhaps is 
not sufficiently realized—in the respira- 
tory passages, in the alimentary, biliary, and 
genito-urinary tracts, in various excretory 
and secretory glands, and in other situations. 

It is recognized as a matter of course that 
inflammation is due to micro-organisms, and 
it is more or less clearly seen that a lack of 
proper resistance enables the micro-organisms 
to gain lodgment; but it is not so often per- 
ceived that stasis is an important link in the 
pathological chain. 

It may be of interest to group together 
some observations lending support to this 
view. Let us consider, for instance, the bil- 
iary tract. It is common knowledge that bac- 
teria frequently exist in the bile, and yet 
infection usually does not appear until stasis 
occurs, as the result of the presence of a 
stone, a kink, a stricture, or other causes. 
One might even venture to explain the fre- 
quent coincidence of chronic appendicitis and 
cholecystitis, by assuming that the former 
gave rise to a spasm of the sphincter of Oddi, 
at the outlet of the common bile duct, just 
as it causes a similar condition at the pylorus, 
thus leading to stasis and infection in the gall- 
bladder, for which the appendicitis may fur- 
nish the infectious material. 

Again, in the digestive tract the effects of 
stasis are common and striking. For example, 
Sir Arbuthnot Lane has clearly shown how a 
“kink” at the lower end of the ileum may 
back up the contents of the small intestine 
and produce an ulcer of the duodenum; and 
every surgeon is aware of the effects of gastric 
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stasis due to pyloric spasm of appendiceal 
origin. In fact, one even might go a step 
farther and speak of the things that may 
arise before stasis actually occurs; when, al- 
though the bowel is still able to overcome an 
impediment, the consequent muscular and 
nervous effort causes marked disturbances of 
the sphincters of the stomach and common 
bile duct, to say nothing of the bowel itself. 
Perhaps one could think of this condition as 
“intestinal strain,” just as one speaks of eye 
strain, in which the individual may be able 
to see well enough, but the effort to do so 
gives rise to many disagreeable symptoms. 
Appendicitis also is very closely associated 
with stasis, as is abundantly evidenced by the 
numerous kinks and strictures that accom- 
pany it; and many times when such obvious 
deformities are absent, there is reason to sup- 
pose that a difficulty in drainage has arisen 
from fecal impaction or from swelling of the 
mucosa about the mouth of the appendix. 

The harmfulness of certain forms of “con- 
stipation”’ are known by everyone, but it is 
not so universally recognized that the effects 
probably are due less to the mere fact of fecal 
retention than to the growth of bacteria in a 
stagnant medium, which reaches its maximum 
effect in acute obstruction. 

In the urinary tract micro-organisms, for 
various reasons, may be present in the urine 
in great numbers, and yet no inflammation 
will result unless stagnation occur—from an 
enlarged prostate, a stricture, or other causes. 
In fact, patients may be catheterized repeat- 
edly with unclean instruments without harm 
resulting, unless the bladder is incapable of 
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emptying itself completely, as often occurs 
following abdominal operations even when 
there is no actual obstruction. Likewise it is 
generally conceded that most calculi, espe- 
cially those associated with infection, are 
found only in the presence of urinary stasis— 
in the bladder, in the ureter, or in the pelvis 
of the kidney. 

Attention repeatedly has been called to the 
tendency of stasis due to narrowing in any 
portion of the air-passages, from the nose to 
the bronchioles, to produce chronic tubercu- 
losis and other infections. Many observers 
also believe that postoperative pulmonary 
complications often arise from the inhibitory 
effect of pain on the respiration, resulting in 
poor ventilation of the lungs, which might be 
termed respiratory stasis. 

Troubles in the accessory sinuses, as is well 
known to the nose and throat practitioners, 
are not only frequently caused by poor drain- 
age and stasis, but they do not get well until 
these conditions are corrected, as is also the 
case with many abscesses and other forms of 
inflammation. 

Judging from analogy, it is possible that we 
sometime may learn that certain disturbances 
of the ductless glands even may be due to the 
stasis resulting from an inability to get rid of 
their secretions with sufficient facility. 

Hence it may be said that in our physical 
as well as in our mental processes stagnation 
is inimical to healthy function. In other 
words, if the train of our internal activities, 
so to speak, is kept moving with sufficient 
rapidity, the bacterial hoboes have no oppor- 


tunity to get aboard. LEONARD FREEMAN. 

















CORRESPONDENCE 


ACUTE PARTIAL ENTEROCELE IN A POSTOPERATIVE HERNIA 


To the Editor: In SuRGERY, GYNECOLOGY AND 
OssTEtrICcs for July, 1921, Dr. Charles F. Sawyer, 
in a paper on “Acute Partial Enterocele in a Post- 
operative Hernia,” says, “I have been unable to find 
in the literature any case similar to this, viz., an 
acute partial enterocele in a postoperative hernia.” 
I have recently had such a case and report it. 

Mrs. S., housewife, age 45, entered my service at 
the Methodist Hospital, December 1, 1921, at 4 p.m., 
with the following history. Five years before she 
had been operated upon for some pelvic condition. 
A small hernia had developed at the lower end of 
the abdominal incision. It was never painful or 
tender. Four days before admission she was seized 
with abdominal pains without definite reference to 
location. The bowels moved and gas was expelled 
several times. 

There was emesis several times but this was never 
fecal. On admission there had been no emesis for 
36 hours. The bowels had moved the day before. 
The pulse, temperature, and respiration were normal 
and the general condition was good. There was no 
distention but there was general abdominal tender- 
ness, and a small tense mass at the lower angle of the 
old incision was decidedly tender. The patient was 
operated on immediately. On the table under 





anesthesia the patient vomited a large quantity of 
fecal fluid. The stomach was washed out and the 
operation was begun. The washing was repeated 
on the table immediately after the operation. The 
abdomen was opened in the old line of incision above 
the mass. Exploration showed a mass of omentum 
and intestine entering a constricting ring at the site 
of the hernia. The ring was incised by extending the 
incision downward and the hernia mass exposed. 
It consisted of adherent omentum and buried in the 
center of this was a strangulated Richter hernia 
of the ileum, involving about two-thirds of the 
lumen. 

On releasing the constriction and applying moist 
heat the hernia showed returning color and was 
returned to the abdomen and the omentum ligated 
and removed. The incision was closed and stab 
drains placed in the pouch under the skin at the 
lower end of the incision. The patient made a good 
recovery. One of the great factors in these cases, 
however, is to see them early, to operate and not do 
any more surgery than is absolutely necessary. 
Local anesthesia is, of course, to be preferred to 
general anesthesia in these cases. 

James H. Batpwin, A.B., M.D., F.A.C.S. 

Philadelphia. 














A CRITIQUE 


OME four years have elapsed since the ap- 
pearance of Volume I of Doyen’s Surgical 
Therapeutics and Operative Technique. This delay 
was due partly to the War and then the rather sudden 
death of the author. Volumes II and III have been 
at hand for some brief time and it is fitting that this 
translation should reach the English-speaking pro- 
fession at the close of so illustrous a life. It stands 
as a memorial. It is amazing to realize the scope of 
the activity of one man, so faras surgery is concerned, 
not only in operative technique which includes every 
region of the body, but in the almost endless amount 
of experimental work and clinical study. The 
author’s wide experience and originality is truly 
indicated by the elaborate descriptions of technique 
for unusual pathological conditions, as well as for 
the more or less commonplace. 

Volume II includes a continuation of the surgery 
of the head, operations on the neck, thorax, and the 
extremities. Many ingenious plastic problems on the 
face are illustrated. It might be said that the subject 
of tissue transplantation, such as bone and nerve, 
and tendon transplantation, is practically omitted. 
In Volume III the abdominal operations are dis- 
cussed. The author gives a rather extended dis- 
cussion of the anatomy and physiology of the stomach. 
This is very interesting in so much as it is a study 
of the stomach from an anatomical point of view, 
and was undoubtedly done before the roentgen-ray 
came into such common use. The author observed 
with some variation to our present opinion, the 
position of the stomach in its various states of ac- 
tivity. The discussion of the pylorus in pyloro- 
spasm is truly interesting, even though one may 
not accept everything that is said. In regard to 
carcinoma, it is only fair to the author to state that 
during the last few years of his life his position re- 
garding the microbic cause of cancer was not so 
strong and it became again a question in his mind 
as to the causation of cancer. In the discussion of 
carcinoma, he makes some rather unusual state- 
ments, not only in regard to the etiology but to the 
treatment. These may be summed up in a few state- 
ments. That the cause of carcinoma is the micro- 
coccus neoformans, that a serodiagnosis analogous 
to the Wassermann reaction can be made. He even 
goes so far as to give the detailed technique for the 
reaction. He advocates against surgical procedure 


'SurGICAL THERAPEUTICS AND OPERATIVE TECHNIQUE. By E. 
Doyen. English edition prepared ad the author in collaboration with 
H. Spencer Browne, M.B.(Cantab.) 


New York: William Wood & Co. 
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in deep-seated carcinoma, stating: ‘‘Surgery alone 
is powerless to give durable results in cancer of the 
stomach. But antineoplastic vaccination using in- 
jections of mycolysine combined with the toxins of 
the cell bodies of the micrococcus neoformans killed 
by means of heat, called cytolase, has had numerous 
successes in my hands during the past 10 years.”’ 
One cannot help speculating why a surgeon with 
such technical skill and with such a keen surgical 
judgment should come to such conclusions. Doyen’s 
experience with carcinoma should be a lesson to 
many present-day students of carcinoma who are 
beginning to believe they have found the cause of 
cancer. 

The chapter on vaginal operations is intensely 
interesting as the author was surely a master of this 
phase of surgery and was the originator of many 
vaginal operations and many he modified to meet 
his demands to make toward simplicity. 

Both volumes are profusely illustrated, the cuts 
being very clear and extremely well done. 

One cannot lay these two volumes aside without 
expressing a great admiration for the skill, the untir- 
ing industry, and courage, notably the stand taken 
in carcinoma for the great pioneer in surgery. 

J. A. WoLFER. 


NTERNATIONAL visiting by “ Yankees” in 

South American countries has been tradition- 
ally and almost invariably promoted by interests 
of commerce or politics. There were, therefore, 
refreshingly new auspices for both guests and hosts 
in the two purely socio-professional visits of Dr. 
Franklin H. Martin and his companions to the 
countries of South America in 1920 and 1921. The 
visits were instituted by the American College of 
Surgeons to establish a permanent, enlarging in- 
tercourse between the surgeons of North America 
and South America. 

The present writer recalls no other single work 
on South America that exhibits so sympathetically 
the obliteration of the traditional impasse between 
North and South Americans, the instant estab 
lishment and maintenance of a cordial and under 
standing rapprochement between representatives 
of the two continents as does South America.2, The 
collaborators, Dr. Martin, Dr. William J. Mayo, 


*South America from a Surgeon’ s Point of View. By Franklin H. Mar- 
ia, XY M.G., M.D., F.A.C.S., in collaboration with William J. Mayo, 
* Thomas J. Watkins, M.D. , and Francis P. Corrigan, M.D. New 

York and Chicago: Fleming H. Revell Company, 1922. 
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Dr. Thomas J. Watkins, and Dr. Francis P. Corrigan, 
have brought back to North Americans a whole- 
some and compelling admiration for South American 
countries and peoples. What is more to the point, 
they have expressed this admiration by compiling 
a most convenient hand book to “aid and abet” 
others—especially those of the medical profession—to 
follow the line of their pilgrimage. 

The work is remarkably well done. It is as- 
tonishing with what happiness and simplicity the 
gigantic Andean scenery, the outstanding national 
figures, the great histories and accomplishments of 
such versatile peoples, and withal the lure and 
beauty that are so distinctly South American, have 
been compressed into two hundred and twenty-nine 
pages, multitudinously illustrated. 

The charm of the Latin peoples and the delights 
and strangeness of semi-tropical picturesqueness 
show on every page of type and photograph. 

The second section of the book gives a most useful 
summary of all the important facts—commercial, 
governmental, historical, geographical, and_ utili- 
tarian—concerning the countries visited. The third 
section of the book provides what is under utili- 
tarian criticism, a very helpful vocabulary for the 
use of the South American tourist. Very happily, 
sufficient prominence is given to Portuguese, as 
well as Spanish. To the epicure, the number of 
words and phrases “ for use in a restaurant’’ is 
most appealing. 

If anything were needed to clinch a 1923 visit 
of an extremely large delegation of Fellows of the 
College to South America, it would be this ap- 
pealing work of the Director General and his 
companions, which is really an informal report to 
the Fellows of North America on the personnel and 
activities of their confréres in the South American 
continent. ae 


N? part of the body has received so careful an 
4 'N anatomical study, so far as it relates to 
infection, as the hand, and yet, I believe I am correct 
in stating more surgeons know how to remove an 
appendix or drain a gall bladder correctly than know 
how to treat properly an infected hand. Considering 
the frequency of infection of the hand and the disas- 
trous results from improper treatment, this dis- 
crepancy becomes a tremendous factor at the present 
time. If many surgeons do not know how to treat 
infected hands what can be expected from the 
practitioner into whose hands many of these cases 
fall, at least early when the infection is in its in- 
cipiency and when proper treatment means prompt 
cure—with complete restoration of function and 
satisfactory cosmetic conditions. The re-edition of 
Kanavel’s work,! although there are few changes or 
additions, comes again as a masterpiece. Due to 
the author’s extensive and painstaking study of the 
hand and forearm. he has made the subject of in- 


INFECTIONS OF THE HAND; A GUIDE TO THE SURGICAL TREATMENT 
\CUTE AND CHRONIC SUPPURATIVE PROCESSES IN THE FINGERS, 
), AND Forearm. By Allen B. Kanavel, M.D. Philadelphia and 
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fections of the hand and forearm comparatively 
simple. 

To those who are familiar with the work, little 
need to be said. It is the accepted authority, and 
all are pleased to see a re-edition with additions, 
such as deal with infections in general, especially gas 
bacillus infection and reconstruction. For those who 
are unfamiliar with the treatise, not only is there 
much absolutely necessary information at hand for 
them, but the plan laid down by Dr. Kanavel is 
absolutely essential, for the proper treatment for 
infection of the hand. There are no more striking 
and marvelous results obtained in the treatment of 
any surgical condition than are obtained in tendon 
sheath and fascial space infection. The diagnosis 
can be made with comparative security; the results 
are little less than spectacular. From the reviewer’s 
experience, having had at one time the great pleasure 
and profit of an assistantship with the author, the 
information set forth in the volume is absolutely 
necessary for the scientific treatment of infections 
of the hand and forearm. Unless these conditions 
are diagnosed properly and the correct treatment 
applied, the results are far from satisfactory, in 
many instances disastrous, not only as to function 
of the hand, but at times complete loss of the essential 
part with not infrequently loss of life. 

It is an accepted fact that any physician who finds 
it necessary to treat infections of the hand must 
acquaint himself with the fundamental anatomical 
and surgical facts, which are peculiar to the hand, 
and unless he does so, he is not giving his patient 
the treatment which is demanded. J. A. WoLFER. 


N more or less contrast with the aforementioned 
work appears a new work by Horsley.2 Here 
we have operative surgery approached in a new and 
novel manner, a manner which must of necessity 
appeal to any surgeon. It seems to the reviewer 
that most texts in the past have approached this 
problem in a rather harsh and even brutal manner 
on a more or less strictly anatomical basis. Now we 
have a man who has the courage to put physiological 
and biological function before strict anatomical 
considerations. As the author states the extirpation 
or correction of the pathology is of prime importance, 
yet physiological and biological principles should 
not be sacrificed unless absolutely necessary. 

This work instead of being of the ordinary stereo- 
type form approaches general principles first. The 
discussion of surgical drainage is very interesting 
and instructive. 

Surgery of blood vessels, nerves, bones, plastic 
surgery, and the like are discussed from a general 
standpoint, emphasis being laid on biological and 
physiological principles,—then operations are de- 
scribed which the author has found most satisfactory 
and which in his mind, even though not used, seem 
to be indicated. This is not a compend of operative 
technique, and in every instance the operative 

-OPERATIVE SurGERY. By J. Shelton Horsley, M.D., F.A.C.S 
St. Louis: C. V. Mosby Company, 1021. 
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technique described bears more or less the mental 
imprint of the author. 

The subject of reversal of the circulation is de- 
scribed and found by the author not yielding the 
desired results. The various regions of the body are 
covered but the operative procedures advised and 
described are based entirely to correct or remove 
pathological conditions rather than simply to de- 
scribe a variety of operations. In every case the 
subject is approached by a general discussion of the 
physiology and pathology of the part in question, 
always keeping function in mind. In no chapter is 
this better illustrated than in that devoted to opera- 
tion on bone. 

The text is interestingly written. The type is 
clear and placed on excellent paper. The illustrations 
are many and extremely well done and really illus- 
trate a point rather than being simply a beautiful 
picture. Above everything else, however, this work 
incorporates one man’s acceptances so far as surgical 
technique is concerned; it is not the soulless tabula- 
tion of every surgical procedure known to the surgical 
profession. J. A. WoLrFER. 


UE to the rapid strides of modern civilization, 
carrying with it undue and numerous penal- 
ties, the general practitioner is very often called 
upon to give emergency treatment to a variety of 
conditions under most unfavorable and trying cir- 
cumstances. This ever-increasing demand on the 
average physician has no doubt brought about not 
only the first edition but the rewriting of Moorhead’s 
Traumatic Surgery.1. Here we have incorporated in 
one volume practically all the essential data for the 
care of traumatic conditions, given in a simple, 
unassuming, and concise manner. The author makes 
no pretense to offer an exhaustive treatise on frac- 
tures, burns, infections, etc., but states very briefly 
what he has found a satisfactory form of treatment. 
The second edition shows considerable change 
from the first, yet withal the book remains practi- 
cally the same in intent. Those surgical measures 
which were more or less proved by military surgeons 
are incorporated in the volume. This includes 
chiefly wounds, compound fractures, joint injuries, 
and functional re-education. 

The active and experienced surgeon will find very 
little that is new in this volume, but it will be a 
boon companion to the inexperienced surgeon or to 
the practitioner who must of necessity meet surgical 
emergencies of traumatic nature. J. A. WoLFER. 


NCE again we have before us a new'treatise 
on The Principles and Practice of Surgery. 
This work, which may be obtained in one or two 
volumes, supplies a certain want. It is probably 
best suited for the student in college—for collateral 
reading—and for the general practitioner who wants 


‘ Traumatic Surcery. By John J. Moorhead, B.S., M.D., F.A.C.S. 
2d ed. Philadelphia and London: W. B. Saunders Company, 1921. 
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a ready and available work for reference and who 
has not the time nor inclination to read extensive 
and detailed monographs. It does not appear to the 
reviewer that such a work could be accepted for 
didactic teaching, as the amount of material given 
could only in rare instances be appreciated or assimi- 
lated by the student who studies surgery for the 
first time. No doubt the treatise was read by the 
reviewer with a spirit of skepticism, due to the fact 
that there are no less than a dozen treatises on the 
same subject before the profession, and one cannot 
help but wonder why another. It would appear to 
the casual observer that there should be some logical 
reason for producing such a work at this time. The 
author must be either a great technician, a great 
surgical teacher, or a man possessed with great 
diagnostic ability, and for this reason his medical 
associates and students may rightfully demand from 
him something in a literary way, which they can 
possess and can have with them more or less at all 
times. This seems to be the case with the present 
treatise. It is not necessarily written to fill any 
distinct want exclusive of what has been expressed, 
but it seems to be the final effort of a teacher and a 
surgeon. 

The material incorporated in this work is enormous 
and the effort to produce it must have been gigantic. 
One is impressed with the almost exclusive reference 
to German literature and for that reason places new 
and some neglected and probably forgotten names 
and ideas before the reader which withal should 
not detract from the work; on the contrary, it serves 
well to round out the widest conception of surgery. 

The greater part of the work is devoted to a de- 
scription of general surgical principles. The subject 
matter is very interestingly handled and the general 
plan is good—probably different from any similar 
work. The endeavor to carry the reader along a line 
of surgical conception from the simplest to the more 
complicated is well accomplished. 

On the regional surgery, that dealing with the 
brain deserves distinct notice. This interesting and 
difficult phase of surgery is discussed in a thorough 
and efficient manner. 

This treatise covers some 2,400 pages. The type 
is clear. Important phrases are put in italics. The 
wide spacing makes easy reading. Withal there are 
many commendable features to the treatise which 
makes it a valuable addition to the average med- 
ical man’s library. J. A. WoLFeER. 


ROBABLY no region of the body affords more 

interesting or complicated pathology than the 
upper abdomen. The close proximity of the liver, 
gall bladder and ducts, stomach and pancreas to one 
another, and the variety of pathological conditions 
which may effect or be peculiar to each, surely makes 
this region the menagerie of pathology in the human 
body. To be conversant with one organ and its 
pathology means that all the surrounding organs 
must receive almost an equal amount of attention 
and study. It is thus with much interest and pleas- 




















ure that the second edition of the Surgery of the 
Upper Abdomen by Deaver and Ashhurst ! is re- 
viewed. The first edition appeared in two volumes, 
published several years apart. The present re-edition 
is in one volume without sacrifice of text, and has the 
added attraction of more material and illustrations, 
with the ever-growing statistics, especially of the 
senior author’s service summarized and brought to 
date. 

Part I is devoted to the surgery of the stomach 
and duodenum. Here every possible pathological 
condition of these organs is discussed in detail with 
many interesting statistics, not only from the authors’ 
service but from the large clinics of the world at 
large. The technique for the various operations is 
also included. Such rare conditions as syphilis, 
tuberculosis, benign tumors, and phlegmonous in- 
flammation of the stomach are taken up. Part II 
incorporates the surgery of the gall-bladder, liver, 
pancreas, and spleen. Here again is a fertile field 
for study. The chapters on the pancreas are espe- 
cially interesting and instructive. 

This volume gives an enormous amount of infor- 
mation which is most desirable to the experienced 
as well as the inexperienced ‘surgeon. The many 
instructive illustrations, nearly one hundred being 
new, add much to the attractiveness of the work. 
The text is written in a clear and unmistakable 
tenor, and leaves little unsaid, so far as our present- 
day knowledge of surgical diseases of the upper 
abdomen is concerned. J. A. WoLrFeER. 


HIS excellent monograph on tuberculosis of 
the bones and joints by Dr. Eugen Kisch? is 
profusely illustrated with photographs, diagrams, 
drawings, and roentgenograms. The purpose of the 
book is to show that by the combination of sunlight, 
passive hyperemia, and iodine therapy even extreme 
cases can be cured in as short a time in the low lands 
as in the mountains of Switzerland. He contrasts 
the diametrically opposed methods of treatment in 
use today, namely, absolute immobilization and no 
surgery, and surgery. He agrees that the first 
methods will result in cure but with ankylosis 
and that the Bier method effects a cure with a 
movable joint. He advises against surgery because 
at best it can remove only macroscopic disease and 
carries with it the danger of spreading the infection. 
The chapter on heliotherapy and the various 
lamps used is complete. A skin thermometer is 
described. The importance of pigmentation of the 
skin is emphasized. The technique of the treatment 
of tuberculous abscess is well illustrated. In the 
chapter on tuberculous disease of the vertebre 
excellent pathological specimens are shown. Very 
good roentgenograms are included and an illustration 


‘SURGERY OF THE Upper AspomeN. By John B. Deaver, M.D., 
Se D.,LL.D., F.A.C.S., and Astley Paston Cooper Ashhurst, A.B., M.D., 
F.A.C.S, 2d ed. Philadelphia: P. Blakiston’s Son & Co., 1921. 


* DIAGNOSTIK UND THERAPIE DER KNOCHEN- UND GELENKTUBER- 
KULOSE MIT BESONDERER BERUECKSICHTIGUNG DER THEORIE UND 
PRAXIS DER SONNENBEHANDLUNG. By Dr. med. Eugen Kisch. Leipzig: 
F.C. W. Vogel, rg2r. 
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of a recumbent apparatus for fixation and a very 
good special brace without an apron. (This is used 
instead of the American spinal assistant of Taylor.) 
The chapter on disease of the knee contains an 
excellent roentgenogram of a Charcot joint illus- 
trating the absence of atrophy, so characteristic of 
that disease. An excellent recumbent apparatus for 
the correction of backward luxation of the tibia is 
described. _ Putip Lew. 


T= two very readable volumes by Calot * 
were written for the general practitioner 
primarily but are of infinite value to the orthopedic 
surgeon. The work is profusely illustrated with 
excellent cuts, most of which were made from illus- 
trations by Dr. Fouchou-Lapeyrade, assistant to 
Dr. Calot. 

In discussing the treatment of bone and joint 
tuberculosis, Calot enumerates six points: (1) he 
avoids cutting, (2) he punctures and injects, (3) 
he employs rest and complete immobilization by 
means of plaster-of-Paris apparatus, (4) he avoids 
violent measures in making corrections, (5) he 
advocates having patient live continually in the 
open air, and (6) he advises overfeeding under 
supervision. 

He believes that the value of heliotherapy has been 
exaggerated but that it should be used as an ad- 
juvant (one of the numerous auxiliaries) in the 
treatment of external tuberculosis. Considerable 
space has been given to the discussion of tubercu- 
losis of the skin, glands, and genito-urinary tract— 
subjects which are not considered orthopedic. 

He describes in great detail plaster-of-Paris 
technique and shows many beautiful illustrations of 
celluloid apparatus. Much stress is placed upon 
modelling the cast over the iliac crests and knees, for 
one cannot completely immobilize a knee unless the 
hip and ankle are included in the cast. The chapter 
on scoliosis is short and the work of Abbott, which 
was included in the former edition, has been omitted. 
He described a special lever sole which he finds of 
distinct value in treating flat foot or tarsalgia. Only 
brief space is allotted infantile paralysis, and con- 
genital dislocation of the hip is discussed only from 
the author’s point of view. Adolescent coxa vara 
he ascribes to rickets. No mention is made of the 
endocrine glands. 

The technique used in subcutaneous tenotomy of 
all the important tendons including the Achilles, 
hamstrings, sternocleidomastoids and adductors of 
the thigh (the latter being regarded among some 
orthopedic surgeons as entailing considerable risk) 
is given. He illustrates very well the technique of 
puncture into the hip, knee, ankle, shoulder, elbow, 
and wrist joints. The technique of puncturing an 
abscess in the iliac fossa without incision through 
the abdominal wall is described. (This is a very 
hazardous procedure even for the specialist and 


3 INDISPENSABLE ORTHOPEDICS; A HANDBOOK OF TREATMENT. By 
F. Calot. 2d English edition, translated from the 7th French edition by 
A. H. Robinson, M.D., M.R.C.S. 2 vols. St. Louis: C. V. Mosby Co., 
1921. 
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should not be attempted by the general practitioner. 
I have seen Calot perform this operation very suc- 
cessfully and with apparent ease.) 

Complete formule and directions for the prepara- 
tion of Calot’s several solutions, pastes, and powders 
are given. The author’s orthopedic table is shown. 
Calot places much emphasis on the apparent pre- 
liminary lengthening of the affected leg in tubercu- 
losis of the hip-joint. His fundamental dogma in the 
treatment of external tuberculosis is: ‘‘ Never open, 
nor allow to open, a tuberculous focus.” There is a 
noticeable omission of discussion of such subjects as 
birth palsy, spina bifida, congenital scoliosis, con- 
genital defects of long bones, Sprengel’s deformity, 
etc. 

A word of commendation should be said for the 
excellent translation of Dr. A. H. Robinson. 

PuILip LEWIN. 


HE third edition of 7he Practice of Urology, by 

Chetwood, is a very well written book. The 
chronological order of subjects makes it a pleasure 
to read. The material is thoroughly treated with- 
out being too voluble so that it should prove to 
be valuable as a text for the student as well as for 
the practitioner. The author has emphasized the 
important parts throughout by the use of heavy 
type. This outlines the book and improves it as a 
text. Anything new that pertains to urology which 
has proven to be sound in principle and application 
has been included. The chapter on cystoscopy is 
very thoroughly and well written. At a time when 
so many are making the cystoscope an invaluable 
addition to their diagnostic armamentarium this 
section should prove not only interesting but very 
instructive. A complete cystoscopic unit is de- 
scribed in detail. 

If there be a weak part in the work, it is in the 
discussion of the embryology and anatomy of the 
genito-urinary system, but these parts cannot be 
covered quite so thoroughly in a work of this sort 
as they are in texts on anatomy and embryolegy. 

The indications for operation, pre-operative 
treatment, technique, and postoperative care are 
thoroughly discussed; for example, the management 
of prostatics. Roentgenography, as it pertains to 
urology, is discussed under lesions of the kidney, 
ureter, bladder, and prostate. 

We shall not enter into the discussion as to whether 
or not a text on urology should consider venereal 
diseases as they involve the entire system or only as 
they may pertain to the genito-urinary organs. But 
it is obvious that if one would have a lucid concep- 
tion of syphilis and its treatment as it applies to the 
genito-urinary tract, the subject in all its phases 
should be clearly understood. The chapter on syph- 
ilis has been covered most clearly and for the 
student, at least, should prove most valuable. The 
illustrations throughout the book are excellent and 


'Tue Practice or Urotocy; A SuRGICAL TREATISE ON GENITO- 
URINARY DISEASE INCLUDING SYPHILIS. By Charles H. Chetwood, M.D 
LL.D., F.A.C.S 


3d ed. New York: William Wood & Co., 1921. 
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well chosen. The entire monograph is logically, 

smoothly, and thoroughly handled, and can be 

recommended to student or practitioner alike. 
W.H. Wootsrton. 


ARION’S Traité d’urologie? represents the 

present trend of urology in France. The 
French have been pre-eminent in the development 
and advancement of urologic surgery from the time 
of Guyon and Albarran. Marion has followed in 
the footsteps of a long line of urologists who have 
stored up in the Musée Civiale a wealth of available 
pathological material. The author has been one of 
the editors-in-chief of the French Journal d’Urrologi: 
since its inception in 1912 and has had a wide 
personal experience; he is particularly well fitted to 
write a textbook on urology. His book, however, 
deals largely with urologic surgery, and a good 
description is given of French methods, experiences, 
and results. 

In volume I the anatomy of the genito-urinary 
tract is discussed; the various methods of examina- 
tion, manipulation, and exploration are then taken 
up. There are chapters on cystoscopy, ureteral 
catheterization, and radiography, with a description 
of the different types of apparatus and the methods 
employed in the various laboratory examinations. 
The chapters on urography and renal functional 
tests, however, are inadequate and do not contain 
the more recent developments in these subjects. It 
is surprising to note that the metal searcher is still 
used in the detection of vesical calculi. 

There is a very good chapter on infections of the 
kidney. Renal tuberculosis in its various phases 
is discussed fully; the various types, pelvic, caseous, 
and pyonephritic, are described and excellently 
illustrated. The types of renal tumors are con 
sidered from the standpoint of their clinical detec 
tion, pathology, and treatment; the gross and his 


tological pathology is clearly illustrated. Other 
anomalous and pathological conditions of the 
kidneys and ureters, infections, calculous and 


cystic formations, are described and _ illustrated 
by photographs of unusually well-preserved speci 
mens. 

Chapters are given to affections of the bladder, 
traumatization, infectious tumors, and _ calculi. 
The short description of tumors is illustrated by a 
number of unusually clear etchings. 

Volume II deals with affections of the penis, 
prostate. and bladder. In a complete chapter on thi 
urethra a review is given of the course and treat 
ment of the various types of urethritis with com 
plicating conditions, stricture, prostatitis and 
vesiculitis. The tumors of the urethra are dis 
cussed briefly, with an indication of the location, 
frequency, and various histological types. The 
pathological anatomy, clinical course, and treatment 
of prostatic diseases, tuberculosis, hypertrophy, and 
malignancy are covered in detail. 

By G. Marion 


> Traite d'urologie Paris: Massons et Cie, 1921 
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Another chapter details the technique of a num- 
ber of specialized operations on the kidney, some of 
which are seldom practiced by urologists in this 
country, such as nephropexy, ureteropelvic anas- 
tomosis, and renal decortication. Operations for 
vesical tumors and diverticula are outlined and 
the various operative steps clearly illustrated. 

The common urethral and endovesical manipula- 
tions and the instruments employed are described. 
A number of operative procedures, infrequently 
employed by American surgeons, are outlined, such 
as the direct method of ureterovesical anastomosis, 
the ureter being put through the bladder at a right 
angle. No mention is made of the valve-establishing 
types of operation on the ureter in common use in 
this country. Internal urethrotomy and suprapubic 
puncture of the bladder are still employed by the 
author. The perineal method of prostatectomy for 
cancer is fully described and is evidently recom- 


mended. The use of radium for cancer of the 
prostate is scarcely mentioned. The chapter on 
therapeutic agents recommended for lesions in the 
urinary tract would hardly be endorsed by American 
colleagues. A number of proprietary preparations, 
such as Harlem oil, uroseptine and piperazin are 
recommended. 

The absence of collateral literature and references 
to the experiences of other observers is a regrettable 
feature. There are but few actual contributions to 
our previous knowledge concerning most of the 
subjects treated. The portions dealing with the 
clinical considerations of some of the lesions are 
somewhat inadequate. On the whole, however, the 
treatise may be recommended as an excellent review 
of our knowledge of the various surgical diseases 
involving the urinary tract and particularly their 
surgical treatment. 

W. F. Braascu. 








AMERICAN COLLEGE OF SURGEONS 


THE JOHN B. MURPHY MEMORIAL 


/TNHE plans and activities of the John B. 
Murphy Memorial Association, and of the 
Fellows of the American College of Surgeons 

working in co-ordination, have rapidly brought 

about the certainty that the next few months will 
see the completion of the necessary fund and 
adoption of plans for the building itself. 

On the opposite page is shown in colors a sug- 
gested plan of the memorial building submitted 
by a prominent architect of this city. What has 
previously been said by the laity and surgeons 
concerning the type of building desired is evi- 
dently very effectively worked out in this pro- 
posed plan. The location of the memorial be- 
side the present home of the College, and the 
use in the more remote future of the adjacent 
property for the third building of the College, are 
points shown in the illustration on the following 
page. This gives a sketch of the College domicile 
as it is to be developed. In contemplating these 
two illustrations, one feels that America will have 
as much right to pride in the home of its sur- 
gical guild as have the British in the impressive 
buildings of the Royal College of Surgeons in 
Lincoln’s Inn Fields, London. 

All too frequently memorials to men of out- 
standing ability have stood as useless effigies, dec- 
orative tablets, or empty unfrequented halls— 
the very type of memorials that would be most 
earnestly deprecated by the great workers in whose 
memory they have been established. In planning 
and executing the John B. Murphy Memorial, 
precisely the opposite point of view is held by all 
concerned. While the dignity, beauty, and civic 
effectiveness of the building will be all that its 
donors could desire, its working usefulness will be 
to them and to the public, who will know the 
story of what it houses, a constant source of 
satisfaction that they have had the privilege of 
contributing to its erection. 

Primarily, the memorial in its plan and ap- 
pointments will be the type of structure that the 
great surgeon himself would approve. Secondly, 
it will be the atrium of the home of the American 
College of Surgeons, the international association 
of the western hemisphere and the center whence 


surgical research and influence will be inspired 
for the profession in North and South America. 

The memorial, will at once lodge the library of 
the College with a staff of trained librarians and 
research workers. This repository forms the 
nucleus of what will some day become a com- 
prehensive literary research library. Already 
additional volumes, monographs, and journals 
are arriving so rapidly as to make even their un- 
packing a serious problem, to say nothing of a 
space in which to house them. 

The Literary Research Department of the 
College is engaged in the extremely important 
work of furnishing to inquiring physicians and 
surgeons throughout the country the most com- 
plete available information gathered from the 
local libraries and from the Surgeon General’s 
Library in Washington, on any and all cases and 
phases of medical and surgical work. This in- 
formation is furnished at cost. As is evident, this 
service is of the highest value to the inquiring 
physician, with his specific and frequently ab- 
struse or novel problem. The high efficiency with 
which these researches are being carried out, and 
the wealth of library research entailed, are best 
known to those who have availed themselves of 
this department’s services. 

Eventually, the home of the American College 
of Surgeons will consist of the central monumental 
structure, the John B. Murphy Memorial, devoted 
to a memorial hall, museum, and library, and the 
present magnificent building devoted to the ad- 
ministrative activities of the College. It will be 
the policy of the College to refrain from accept- 
ing additional building responsibilities, until funds 
are in sight for their construction and an endow- 
ment in addition that will provide an income 
equal to the task of an abundant maintenance. 

The completed building will contain the ad- 
ministration workrooms of the College; a large 
hall for the stated convocations of the College 
and important national gatherings; reading-rooms 
for visitors; a pantheon of American surgery in 
its corridors and halls where the memory of sur- 
geons of the past will be honored by bronzes, 
busts, and portraits. It will become the home of 
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American surgery and the rendezvous to which 
many hundreds of medical men will be called by 
duty each year. 
The American College of Surgeons, to carry 
out its large program, will touch in its influence 
many phases of our national life. In its work to 
improve the kind of surgery done by the average 
surgeon it must deal in a fundamental way with 
the standardization of hospitals, the training of 
nurses, and with the larger work of medical teach- 
ing, which will bring its influence to bear on 
medical schools, universities, and the preparatory 
schools. There must be committees on creden- 
tials and on examinations. This work must radi- 
ate from a large working force in a central home. 
[he Memorial will provide a homecoming place 
ior the hundreds of Fellows and prospective Fel- 
lows who must inevitably visit headquarters each 
vear. 
The Fellows of the College are already taking 

rapid advantage of the privilege to assist in the 
rection of their own home. It is evident that the 
next few months will see the completion of that 
art of the fund allotted to the American College 
‘! Surgeons. 
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B. Murphy Memorial Building. 


The Citizens’ Committee, under the effective 
chairmanship of Mr. Edward Hines, is carrying 
out its part of the project with equal rapidity. It 
is practically certain that fall will see the com- 
mencement of work on the John B. Murphy 
Memorial. 

Public-spirited citizens and Fellows of the 
College in Chicago have already given the present 
magnificent home of the College and the site for 
the building of the Murphy Memorial. Through 
the munificence of the late Mrs. Murphy and the 
activities of the most far-sighted of Chicago’s 
prominent men of affairs, three-fifths of the entire 
cost of the memorial will have been raised in a 
short time. 

The obligation on the Fellows of the College is 
only two-fifths of the entire cost of the memorial. 
The activity of the Fellows in fulfilling their share 
of the memorial cost is exceedingly gratifying at 
the present time. When it is realized that by their 
contribution of $200,000, the Fellows and the 


College will come into enjoyment of this splendid 
$500,000 edifice, it would seem inevitable that 
the rest of the apportionment of the Fellows 
should be raised in a very brief time. 



















“You are building what will doubtless prove 
to be the standard surgical library of the world.” 
This enthusiastic endorsement was given the 
College Library by an English surgeon when the 
new plans were presented to him. 

A scientific organization of the size and per- 
manency of the American College of Surgeons 
must necessarily have a library which will pre- 
serve the works of its members and the records 
of its research. The College has asked that each 
Fellow contribute autographed copies of books 
and reprints of articles written by him; and these 
contributions, which are now rapidly accumulat- 
ing, will go far in making this library representa- 
tive of the best in American surgery. 

With these contributions and the valuable 
Murphy collection as a nucleus, it is the purpose 
of the College to make this library a most com- 
plete and monumental collection of surgical 
literature in which will be preserved the record 
of the development of surgery on the American 
continents. 

The College greatly desires all works of his- 
torical interest. Each Fellow has also been re- 
quested to send in a list of the books and journals, 
bound and unbound, which he is willing to donate 
or loan to the College Library from his private col- 
lection. The hearty response of the Fellows and 
the co-operation of the medical profession in this 
country and abroad affords the best endorsement 
of the library and assurance of its success. Over a 
hundred medical journals and year books have 
the College on their complimentary mailing 
list, other medical libraries have placed their 
duplicate files at the disposal of the College, and 
the same substantial co-operation has even been 
extended from libraries across the water. 

Thus the collection grows until the most press- 
ing need at the present time is for shelf space and 
means of making the library immediately avail- 
able for surgical research work. 
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THE NEW AND GROWING COLLEGE LIBRARY AND ITS 
FAR-REACHING FIELD OF SERVICE 








It must be a reference library in the truest 
sense of the word, equipped with every research 
facility and seminar rooms where the Fellows 
may come to do their work. The new building 
is an immediate and vital necessity so far as the 
library is concerned. Stack space is needed and, 
to plan wisely, future capacity must be estimated 
at 125,000 to 150,000 volumes. A general reading 
room, periodical room, and individual research 
rooms must be included in the plans for new 
library space. 

For the surgeon who cannot come to the library, 
there will be duplicate journal files, books, and 
pamphlets which may be loaned to him upon 
request. 

The library must develop in such a way that it 
will be just as useful to the men in the far West, 
the East, and the South as to the men of the 
Middle West,—just as useful to the men in 
Canada and South America as to the members 
in the United States. 

This is the aim and immediate concern of the 
Department of Literary Research of the College. 
The full purpose and the present work of this 
Department will be the subject of a subsequent 
article. That the Department is filling a real 
need is shown by the daily requests from surgeons 
for bibliographies, abstracts, and translations to 
aid in their literary work. During the develop- 
ment of the College Library, the Department has 
the use of the John Crerar Library, one of the 
most complete medical collections in the country, 
and whenever necessary calls upon the Surgeon- 
General’s Library. 

From this brief description it is plainly seen 
that in scope, purpose, and service rendered this 
library is in no sense a duplication of any existing 
library, that it will render a unique and important 
service to the surgical profession in America, and 
that it is worthy of immediate co-operation, 
adequate equipment, and housing. 
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PROGRESS OF HOSPITAL STANDARDIZATION IN 1920 AND 1921 


PERCENTAGE OF 106-BED GENERAL HospiItAts MEETING MINIMUM STANDARD 
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1920 1921 
UNITED STATES — Approved Number Approved 
te) of 
Hospitals | Number | Percentage] Hospitals | Number | Percentage 

PI coca ntne ays eee SoA e estas sis 9 3 33-3 9 4 44.4 
SR ee eee ean amie aren Sra I ° ° I ° ° 
ee ee re et err er 5 4 60 6 3 5° 
No 5. sian, rs Rare RIS 6s Rie WTA HEROS 34 15 44.1 42 28 66.6 
ER ere See re er eyes eres 13 3 23 12 7 58.3 
EIN Soc soee ssw hotinconnessscaneds 12 8 66.6 13 II 84.6 
Et oe tewid. uci ti dase aeas weve I ° ° I I 100 
Sere Tee io 4 40 10 9 90 
ER a ene rete irr: 5 ° ° 3 ° ° 
Se fer ore Cre ree 7 2 28.6 8 4 50 
I gis Sense cia Visas 4 ein RA ue lo eae aioe sae etere I I 100 I I 100 
ee eee er or re err hore 55 22 40 61 36 59 
ES ree ee errr re ee 17 9 53 16 10 62.5 
Nias aos airs Secainsi Sr BiteaNnta args sory RR COS OM 9 6 66.6 13 12 92.3 
ere ren me rn rt a mre 4 2 50 5 3 60 
No a obnok Daan rea coewn dos eusans 8 7 87.5 8 8 100 
oo od carers balae cae h Ae eee 7 7 100 7 5 71.4 
RC eC eer ey Te. 5 I 20 5 2 40 
eC ce rere er eee 12 9 75 14 13 92.9 
Te err ore ree 32 18 56.2 38 32 84.2 
| ESE rrr ea re rere 19 14 73.6 21 17 81 
re re ee ee 21 16 76.2 2I 19 90.5 
Renee er ee ere 3 I 33-3 3 I 33-3 
ke Pere es ere nner 21 16 76.2 21 18 85.7 
I oo soho slo aaewow ne rkel a eee oRKON 5 3 60 5 5 100 
MR iii oath arses sweesanmen wae ens 7 5 71.4 8 7 87.5 
PO NII 5 ovis sins eds ees Sica dow nas I ° ° I I 100 
Lf err rs errr re eer 30 19 63.3 31 25 80.6 
ree Pom Gea aee eee 95 59 62.1 104 87 83.6 
OE ere rr oe 3 I 33-3 3 I 33.5 
DIN: 5 oo hdé dese ereereouneinse® 4 2 50 5 5 100 
| ER ere ee ree ey er ee 35 25 71.4 35 29 82.8 
SE re ne re tT rere 2 2 100 2 2 100 
Oregon........ ee ee ee ne ee Sere TT 3 I 33-3 3 3 100 
NN od. crc cn bw Aaa reuie ha ias Cine ws 71 48 7.6 80 66 82.5 
NS cso Sas oot eas oan kinases 4 I 33-3 3 2 66.6 
RUIN Ss. ross 0Wirw mrmdie suravet eee es 6 3 5° 6 3 50 
IN A sre ste rave pre wie unute eo Kate's I I 100 3 2 66.6 
oi Farag comreec cma sie Ow Gin 8 4 50 8 7 87.5 
Texas. ... Ae eee ee ee Tee 14 II 78.6 17 12 70.6 
Is Nastng coe ate an Ceo mee ar aoe 4 2 50 5 3 60 
I Sie its nena tia Road adele Os I I 100 I I 100 
MIN 6A io ays Wid ous larg eR AoA EERE 5 4 80 5 5 100 
Washington.....: Ee SA didannals sara cuminasein ain 12 7 58.3 16 12 75 
MMR 3 32,8 hie Ac atc bad aloe aia 7 5 71.4 7 6 85.7 
Wisconsin Riera Sh perce plod oui ane iere oes 19 13 68.4 19 14 73.6 
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MEETING IN ST. PAUL OF THE MINNESOTA, WISCONSIN, NORTH 
DAKOTA, AND MONTANA STATE SECTIONS OF THE AMERICAN 
COLLEGE OF SURGEONS 


T. Paul was the locus January 9 and 1o for 
the annual group meeting of the American 
College of Surgeons for the States of 

Minnesota, Montana, North Dakota, and Wis- 
consin—held in conjunction with the clinic week 
of the Ramsey County Medical Association. 
This is the first meeting of the College in con- 
junction with a conference of local state or county 
bodies; and the interest displayed by the members 
of the medical profession drawn together by the 
Ramsey County meeting appears to indicate that 
this new step is altogether a wise and proper one. 

Arrangements were made through Dr. Thomas 
McDavitt, chairman of the local Executive Com- 
mittee for the College to check the attendance of 
Fellows from the general registrations at the 
Ramsey County meeting. There were 70 Fel- 
lows present. 

The Credentials Committee of the College for 
the State of Minnesota met Sunday night 
January 8. The Committee for Wisconsin met 
Monday forenoon, and the Committees for 
Montana and North Dakota on Tuesday morn- 
ing. The Committee members evinced a thor- 
ough sense of the responsibilities intrusted to 
them, and their deliberations were carried on 
with every evidence of careful and fairest judg- 
ment. It should be noted here that the primary 
function of Credentials Committee members is 
to furnish themselves with complete data regard- 
ing the fulfillment by candidates of certain re- 
quirements for admission to Fellowship in the 
College. These requirements are very definite, 
and it would expedite the work of the Credentials 
Committee if its members would convince them- 
selves thoroughly of the adequacy of their in- 
formation on every candidate some time in ad- 
vance of the meeting. Such lack of information 
was evident in but few cases. It would be well 
to have it eliminated entirely. 

The local press was very solicitous for publicity 
of all kinds, not only concerning the work, scope, 
and organization of the College, the hospital 
standardization campaign, and so forth, but 
with regard to the speakers themselves. And 
while the publicity was of considerable as- 
sistance to the general public, as well as to the 
arriving members of the medical fraternity, in 
locating the meetings and identifying the speak- 
ers, it caused some little embarrassment to the 


staff and speakers alike. While the inevitable 
camera-man was successfully evaded, the sur- 
reptitious cartoonist was in evidence. 

Monday carried the heavy program of the Col- 
lege, inasmuch as both the meeting on hospital 
standardization and the public gathering on the 
definite phases of the work of the College were 
held that day. 

A cordial and extensive co-operation of local 
clubs, and civic, social, and other organizations 
was manifest at St. Paul. In acknowledgment of 
this, Dr. Frederic Besley and Mr. Raymond 
visited the Woman’s City Club on the invitation 
of its president, Mrs. J. O. Sylvester, and made 
addresses on the work of the College and the 
necessity for thorough civic co-operation through 
the laity. 

The meeting on hospital standardization in the 
Palm Room of the St. Paul Hotel was held at 2 
o’clock in the afternoon. To this meeting were 
invited the chairmen and boards of trustees, 
superintendents, staffs, internes, and nurses of all 
hospitals in the States of Minnesota, North 
Dakota, Montana, and Wisconsin, together with 
those of the general public who were especially 
interested in hospital standardization. The 
meeting was very well attended, the Palm Room 
being practically full throughout the afternoon. 
The following program of addresses was carried 
out: 


The Hospital Program of the American College of Surgeons 
—Franklin H. Martin, M.D., Director General, 
American College of Surgeons. 

The Work of the Hospital Surveyor—Frederick W. Slobe, 
M.D., Hospital Survey Department, American 
College of Surgeons. 

Hospital Standardization from the Standpoint of the 
Hospital Superintendent—A. B. Ancker, M.D., 
Superintendent City and County Hospital, St. Paul, 
Minnesota. 

Hospital Standardization from the Standpoint of the 
Surgeon—Frederic A. Besley, M.D., Professor of 
Surgery, Northwestern University Medical School, 
Chicago. 

The Soul of Standardization—Rev. C. B. Moulinier, S. J., 
President of Catholic Hospital Association. 

Hospital Standardization from the Standpoint of the Laity 
—R. I. Raymond, M.A. 


The discussions that followed the program 
evinced not only thorough co-operation on the 
part of hospital trustees, superintendents, and 
staffs throughout this section of the country, but 
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showed the leaven of the standardization idea 
working strongly among those whose interest 
had brought them to the meeting. The relation- 
ship of hospital standardization to the general 
medical profession and to the public, to the train- 
ing of nurses, to present and future surgical re- 
search were points brought up and well thrashed 
out by voluntary speakers from the floor. Last 
and most important, the paramount interest of 
hospital standardization in the patient was so 
emphasized by all speakers as to prove beyond 
doubt that the ethical viewpoint of the College is 
simply a clear voicing to the public of the medical 
profession’s own aims and earnestness. 

If there is an outstanding characterization to be 
made of this hospital standardization meeting, it 
is that it was the farthest thing possible from a 
“mutual admiration society.” For this section of 
the United States it is thoroughly evident that 
the hospital program has behind it not only 
interest and strong enthusiasm, but an enlarging 
quantum of spontaneous and farsighted planning 
for future hospital development. 

The evening gathering at the People’s Church 
was exceedingly well attended, more than 1,200 
of the local and visiting physicians and laity being 
present. The program of the College was laid 
before the public by the following speakers with 
their subjects as noted: 


The Program of the American College of Surgeons— 
Franklin H. Martin, M.D., Director General, Ameri- 
can College of Surgeons. 

What you Should Know about Cancer—Frederic A. Besley, 

M.D., Professor of Surgery, Northwestern University 

Medical School, Chicago. 

Community’s Interest in Hospitals—Rev. C. B. 
Moulinier, S. J., President of Catholic Hospital 
Association. 
The Layman’s Debt to the College—R. I. Raymond, M.A. 
Experimental Medicine—Its value to the Public—Charles 

H. Mayo, M.D., Rochester, Minnesota. 


The 


The speakers for the evening were there to 
bring clearly to the public the paramount im- 
portance of scientific medicine to the public 
itself, and the interest of the audience in this 
program was noteworthy for the fact that, al- 
though the meeting extended over two hours, 
only six persons left the auditorium. 

Dr. Martin outlined briefly the history, scope, 
personnel, and advancing program of the College, 
as related definitely and directly to the welfare 
and needs of the laity. He pointed out the enor- 
‘ mous strides made in surgical practice during 
the present generation, and indicated the pressing 
need for the most competent and thorough-going 
surgery and for the most thoroughly equipped 
surgical environment (the hospital) in order to 
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maintain adequately the ethical relation between 
surgeon and patient. The Director General ex- 
plained how the College proposes to accomplish 
both ends, and related concretely what has been 
done in both directions up to the present time. He 
called attention to the spread and influence of the 
College in Canada and South America. 

Dr. Besley gave a very brief and clear outline 
of the early diagnosis and treatment of cancer, 
and plead with the laity on the very important 
point of early and thorough examinations, not 
only with regard to cancer but with regard to all 
diseases where surgical intervention may be 
necessary. The optimistic note of Dr. Besley’s 
speech and the evident necessity for early 
diagnosis were received by the audience with 
marked interest. 

The Reverend C. B. Moulinier presented 
eloquently the claims of hospitals throughout the 
country on the community’s interest and com- 
pletest co-operation. He laid the purposes of the 
hospital standardization program before the 
meeting in historic review. He outlined clearly 
and quickly the history of the movement within 
the College, explaining the concrete organization 
through which it is being accomplished, and gave 
the figures on what has been accomplished within 
the past 3 years of hospital visitation. The speak- 
er stressed particularly the claim of the hospital 
on the layman’s interest by citing the details of 
hospital standardization with regard to the staff, 
interneship, laboratory, and other clinical facili- 
ties, the hospital records—all instancing the de- 
pendence of the patient for his comfort and safety 
upon these latest and most advanced necessities 
to the equipment of truly scientific medicine. 

Mr. Raymond laid before the meeting the debt 
of the public to the College for its open and un- 
failing championship of the lay rights and interests 
in urging and furthering self-standardization by 
the surgeons of the country and the adequate 
standardization of hospitals. The speaker en- 
deavored to show how earnestly the College is 
seeking to remove the mystery of surgical pro- 
cedure and to enlist the public’s complete and 
understanding support of its program, which can 
only be of immense benefit to the laity and the 
medical profession alike. The speaker reviewed 
from the lay standpoint the pressing need for a 
public realization that early examinations should 
be submitted to, the moment there is the faintest 
indication of eventual surgical work. The past 
evils of incompetent surgery, inadequate hospital 
facilities, lay ignorance with regard to scientific 
medicine, public interference with extremely 
necessary features of expert surgery, such as 
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vivisection, and lastly the unethical, dangerous, 
and criminal practices that are met with in the 
practice of surgery, were the chief topics dealt 
with by this speaker. The absolutely reprehensi- 
ble practices of the division of fees, and of opera- 
tions practised “for instance,” were unsparingly 
condemned, and a wide-awake and _ searching 
interest on the part of the public were be- 
spoken toward the elimination of such medical 
practices. 

Dr. Charles H. Mayo presented a fascinating 
address on the value of experimental medicine. 
To the natural interest of the public in an il- 
lustrated lecture there was added the interest of 
an exceedingly clear and simple presentation. 
The speaker was defending the practice of animal 
experimentation for the purposes of the general 
pathologist, anatomist, physiologist, and bacteri- 
ologist. He was especially happy in his choice of 
illustrations indicating the need for the employ- 
ment of animals for vivisection, so-called. It is 


rather doubtful if the auditors had ever before had 
such a frank “taking-off of the lid” by a surgeon 
of such prominence. The keen interest evinced 
throughout this entire address indicates that the 
public has been anxious to hear, and quite open- 
minded to receive, information from the surgical 
profession regarding the actual meaning of ex- 
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perimental medicine, its thorough rationality, and 
its imperative necessity. 

There was considerable quizzing of the speakers 
and of those known to be Fellows of the College 
by the local laity and physicians after the close of 
the meeting, both on the scope of the program 
outlined and the possibility of lay co-operation 
with the purposes of the College. 

The labors of the visiting members of the 
College and its staff were greatly lightened by the 
activities of the local State Committee under the 
chairmanship of Dr. Thomas S. McDavitt. 


SCHEDULE OF SECTIONAL MEETINGS FOR 1922 


Nebraska, Iowa, and South Dakota at Lincoln, 
Nebraska, February 6-7. 

Missouri and Kansas at Kansas City, Mis- 
souri, February 1o-11. 

California, Arizona, and Nevada at Los Ange- 
les, February 17-18. 

Texas, New Mexico, and Oklahoma at Hous- 
ton, Texas, February 23-24. 

Kentucky, Tennessee, and Arkansas at Mem- 
phis, Tennessee, February 27-28. 

Alabama, Mississippi, Louisiana, Florida, and 
Georgia at Birmingham, Alabama, March 2-3. 

North Carolina and South Carolina, Asheville, 
North Carolina, March 20-21. 





